e

i

DOE/EIA==0383(90)

DE90 006009

ANz, @~ i/
8 0%

Annual Energy Outlook 1990

~ With Projections to 2010

Energy Information Administration
Office of Energy Marksts and End Use
U.S. Department of Energy
Wasghington, DC 20585

! REPRODUCED BY '
z NATIONAI. TECHNICAL

INFORMATION SERVICE :

US. DEPARTMENT OF COMMERCE
SPRINGFIELD, VA, 22181

N AJ

This report was prepared by the Energy Information Administration, the independent statistical
and analytical agency win'in the Depanment of Energy. The information contained herein ghoukd
not be construed as advocaling or necessarily reflecting any policy position of the Department of
Energy or of any other organization.

.03, DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED






- Contacts -

The Annual Energy Qutlook is prepared by the Energy Information Administratica (E'A), Office of Energy
Markets and End Use (EMEU). General questions concerning the contents of the report raay be addressed
to W. Calvin Kilgore (202/586-1617), Director of EMEU; John D.. Pearson (202/386-6160), Director of the
Energy Analysis and Forecasting Division; Richard ‘D. Farmer-(202/586-6160), Chicf of the Supply Analysis
and Integration Branch or Eduard ] Flvnn (20"/186-6]60) Ch]d ol the Dtmand Analysis and Forecasting

Branch.

Detailed questions may be referred to the fulluwing E1A analysts:

World Oil Prices
Econnmlc Gr(mth
Enorgy Demand .

Domestic Petroleum Supply
and Rr‘tned Product Prices

Narural Gas Supply and Prices .

Coal Supply and Prices -

Electricity Generation.and ’rices

Nuclear Energy
Renewable Energy ‘

. Reteased for printing January 12, 1990 .

Mark Rodekohr (202/586-1150)
Ronald éarlpy (202'/'586-1398)

Edward J. Flynn (202/ 584160 |

Bai ry Yaffe (202/586-]]42)
Joan Hemke! (202/586—4680)
Scott Sitzer ("02/234 5300)

Robert Eynon (202/254-5310)
Betsy O’Bnel_‘\ (202/254-5308)
John Carlin (202/254-5562)

1 3



| Preface

The Annual Enérgy Outlook 1990 {AEQ) is EIA’s annual statement of projected erergy trends for the long
term. It presents trends in energy surply and demand based upon aSSumﬁ(alons about world oil prices,

ecoriomic growth, and other factors aftecting energy markets. These trends have implications for national
energy security, the environmental impact of energy use and production, and the role of technology in
shaping the energy future

The forecasts for this AEQ have been extended to 2010, a 20-year perspective. Projecting for a longer
time horizon than used for previous AEQ's introduces additional uncertainty in the forecasts for later
years. Consequently, it is important to consider the range of possible futures contained in the five cases
contained here, rather than focus solely on the base case.

Five forecast cases are presented: a base case, low and high world oil price growth, and low and high
macroeconomic growth. The base case is the central forecast. The four other cases are presented to reflect
the uncertainty inherent in any forecast of the future. They are based on reascnable lower and upper
bounds on two key factors that affect energy trends - world oil price and the race of economic growth.

The base case is not a prophecy of the future. Too many future events will impinge dramatically upon
energy markets that cannot be known in advance. Rather, the base case presents one picture of how
energy futures might look under current energy policy, based on assumptions regarding economic growth,
world oil prices, supply and demand for energy, and technologies for producing and using encrgy.

In keeping with EIA’s longstanding policy, the forecasts in this repcrt are intentionally policy neutral they
are based on current law, and no new energy laws or regulations wre introdu for any purpose.
Counsequently, many issues that are likely to be important policy istues over the timeframe of these
forecasts are not considered in these projections. These issues include the implications of changes in the
Clean Air Act to address environmental concerns, long-term oil and gas leasing strategies, life extension
for existing electricity generation facilities, and the role of nuclear energy in the future.

These forecasts are deliberately intended to establish a neutral base scenario that provides a “jumping-off
point” for the anuiysis of future energy policies. New energy laws or regulations can be evaluated by
incorporating them into the model in an appropriate fashion. “he resulting forecasts may be compared
with the policy neutral forecasts in this AEO to assess the policy’s impact. The cases presented here thus
provide a basis for evaluating the potential impact of future «nergy policies.
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Table 1. Summary of Projections for 2010

Low High Low High
Base Oil Price ' Qil Price Growth Growth
1988 Case Case Case Case Case
Primary Production (Quadrillion Btu) ‘

Petroleum 195 127 . 11.3 14.5 127 128

Natural Gas 17.5 204 20.0 206 - 19.7 20.9

Caal ) 207 35.2 © 352 M? 314 w0

Nuclear Power 57 65 65 65 65 6.5

Renewable Energy’ . 6.0 10.] 10.1 10.1 10.1 10.3
Total Primary Production T 654 84.9 83.0 86.4 80.4 88.3

Net Imports (Quadrillion Btu)

Petroleum (including SPR} 139 260 ns 23 246 28.1

Natural Gas 1.2 29 29 29 27 32

Coal/Other (- indicates export} <21 . 49 48 49 30 %5
Total Net Imports 13.1 2.1 9.9 20.3 242 2438

Consumption (Quadrillion Btu)

Petroleum Products M2 399 4.1 376 B4 42.0

Natural Gas 186 28 25 3.0 218 7

Coal 188 289 291 284 270 3

Nuclear Power 5.7 6.5 65 6.5 6.5 65

Renewable Energy/Other? 6.1 10.3 10.3 10.3 10.3 103
"Total Consumption 434 108.4 1128 105.8 104.0 1126

Prices (1989 dollars) ‘

World Oil Price .

# (dollars per barrel) 15.27 36.90 25.90 47.40 .90 47.40

Domestic Natural Gas Wellhead
tdollars per thousand cubic feet) 1.76 5.63 459 5.51 457 6.09

Domestic Coal Minemouth ' .

(dollars per short ton} 23.0:2 28.55 28.66 28.33 h 58 2976

Average Electricity Price :
tcents per kilowatthour) 6.62 7.0 68] 703 661 7.34

Economic Indicators.

Real Grons National Product .
(billion 1982 dollars) 4,024 6,799 6,921 6,721 297 7.0
(percent change, 19%8-2010) - 24% 5% 2.4% 21% 8%

GNP Implicit Price Deflator
(index, 1982=1.000} 1213 3399 3416 31,382 1947 2.853
(percent change, 1988-2010) = 48% 4847 4R 5 5% 407

Real Dirpomable Personal Income
(billion 1982 dollars) 2,793 4,358 4,408 4,324 4.110 4617
(crcrcem change, 1988-2010) - 2.0% 2.1% 20% 1.87% 2.3%

Index of Manufactunng Production
tindex, 1982=1.000 1.219 223 2285 2.2 1.975 2.502

“{percent change, 1984-2010) -- 2H% 29% 28% 2.2% 31.3%

Energy Efficiency (thousand Btu per 1982 dollar of CNP)

Ol and Gas Use 2 - 923 963 901 4.57 R97

Flectricity Use . 219 . 2.15 215 21 pir)] 21

Total Energy Use 2072 15.95 14.25 15.7 16452 ] 15.3

; ' ‘ )

*Forecasts of renewable energy production and consumption will vary depending on changes in conventional
energy prices and growth in the economy. - However, curtent projection methadoliggies do not distinguish these

vanations.
Note:  For category definitions wee A‘fpvndix A ootnotes to Tables Al and A2,
Sources: See datz sources in Appendix G,

2 Energy Informstion Administrations Annual Energy Outicok 1990
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. Total cnergy consump!mﬁ in .-

the United States continues
to grow at about half the
rate of GNP

Oil-prices resume long-term
increase as OPEC share

of market grows

Falling U.S. oif output
and rising demand lead
to higher oil imports

Transportation, industrial
feedstocks lead rising
petroleum demand

‘Natural gas demand. and

prices pushed up by
electric utilities

Coal increases its share .

of total energy

Electricity demand follows
- GNP growth, as coal and
2as use rise sharply

Renewable energy
use grows

- to more rapld price increases after the mid-1990s,

‘Motor gasoline demand
- day over the forecast, depending on world oil price assumptions, despite

.~ Highlights

Total domestic consumption of all forms of encrgy‘grbws by between 25
and 35 percent over the next 20 years, depending on assumptions about
future economic growth (see Table 1). The relative outlock for the major

sources of energy, however, differ. Oil demand grows slowest (but still

accounts for a significant absolute increase), and coal demand grows
most rapidly (as a consnquence of high electricity demand growth).

" Real oil prices are expected to remain relavtively flat for a few more years.
‘But rising demand, liniits on future contributions from non-OPEC sources,

and the concentration of world oil resources in. OPEC nations will lead
Overall, prices are
expected to rise between 2 and 5 percent annually over the forecast
reaching a level between $26 and $47 per barrel in 2010,

U.S. oil production falls by as much as 4 million barrels per day over the
. forecast, and demand increases by a comparable amount.

- Even with
more supplies from natural %: liquids and nonpetroleum sources, net -
petroleum imports grow by een 60 (with high oil prices) and 130
percent (with low oil prices) in total. , ’

grows by between 0.6 and 1.8 mllhon barrels per .

significant increases in fuel economy. High demand growth is also
forecast for diesel, jet fuel, and LPGs. . .
A recent turmaround in US. demand for natural gas has -resulted in
wing domestic production. lts use in this country could expand by
een 20 and 30 t by 2000, before leveling (d ding on
assumptions about economic growth). Net imports could double. The
main source of growmg demand is electnc utilities. ' .

Pushed by gmwmg elecmaty demand and a preference by utilities for

‘new coal-fired generating capacity, coal demand (in tons) grows at 2.1

percent annually in the base case through 2010 ~more than any other fuel.
(Coal demond wth ranges between 18 percent and 2.3 percent
annvally, depending on economic growth assumpnons)

Electricity sales rise at approximately the same rate as CNP, and new
fossil ‘fuel plants meet most of the Nations growing demand. New
capacity for gas-fired combined—cyrle plants is especially significant, but
over:-l:!fnwth for coal is greatest. No newly ordered nuciear units are

Renewable energy use grows significantly, accounting tor about 9 pércenl
of total energy requirements by 2010. Use is concentrated in electric
utilities (hydropower), industry (heat from wood waste), and homes
IWUod)

i
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World Qil Prices

Relatively low vil prices mav be anticipated for a few
more  vears. as the Organization of Petroleum
Exporting Countrics (OPEC) works te control the
combined output of member countries with dissimilar
interests  (Figure 1. Growing
production is also contributing te current instability,

although that growth is now slowing. By 2000, more .
fundamental forces of supply .and demand should-.

raise  prices (absent anyv dramatic technological
changes), as il cnnsumptiun rises toward world
production capacity. Qil prices are forecast torise

from $18 per barrel in 1989 to. between $26 and $47

per barrel by 2010 (1989 dollars),

OPEC's Near-Term Influence Is Tied .
to Management of Excess Capacity -

In the current market, the ability for inability) of a.

_relatively 'small set of producers to limit  their

production to be much . Jess than their production .

capacity is the key determinant of prices. OPEC has

Oil Prices Rise Under All Scenarios

1389 Dc'lars per Barrel
%, . _— U . . B P

H:story

‘-Foreca§1

v e e Pk
Loatie Sue 0'a LGLIRG ﬂu:p'e'*d'( . .
"U.S. Refiners’ Acquisition Cost of .

Figure 1.
Imported Crude Qil, 1970-2010

_non-OPEC il -

" face of falling prices

T

a difficult time controlling the nutpm of its member

countries, because those members are characterized by
widely divergent social and economic problems; and
self interests,  For example, some countries such as
Saudi Arabia have extensive oil reserves which will
last well into the nexst century, Given this fact, Saudi
Arabia dusires to maintain -production and pricing in
a manner that will guarantee a market: tor its oil over
the lung run. Other countries, such as Algeria, Libva,
and Indonesia, have reserves that will not last nearly
as long as ‘those of Saudi Arabia and therefore are
interested in receiving higher prices in the near term

. The conseguences to Saudi Arabia, and the other
© OPEC members with high production, of past prices

in the 340-per-barrel range are well documented, and
such prices are the reason for the current problem
tfrom OPEC's perspective). - Prices at those levels
caused decreases in dcmand and increases in. non-
OPEC production sufficient to drive OPEC's market

" share from about 70 percent to about 35 percent in

less than 10 years (Figure 2). Technology has plaved

“an important role in getting to today’s market

situation. Technology lies behind much of the decline
in oil use per dollar of economic output and behind
non-OPEC production” increases.

On the other hand, current rvlatiwly low prices
should bring supply and demand more in balance in
the future. Low prices have already caused moderate

*increases in demand, particularly in the United States

and in the lesser developed countries. On the supply
side non-OPEC production has continued to increase.
However, the rate of increase is slowing, and most .
analvsts  expuect nen-OPEC production te begin
duclmmg sometime in the next 10 years, -

Oil supply and demand have not reacted strongly to
the low prices of the last couple of years.  One
reason for this is that-governments in consuming, and
producing countries have reacted with policy chdn;,n '
to counteract sume of the impacts of the fall in prices.

For example, in Eurupe, consumners have seen little
benefit of lower prices as taxes have increased in the

Thé pon-OPEC producing

countries Jowered taxes on producers in o largely

successful | attemipt to maintain the prnfnab]]:t\- of

projuects in ]lhhl of I(;WLr pnn-. ' :

The Longer‘Term Ourlook for
Oil Prices Reflects Dominance .
of OPEC Resource Base

Once’ the currenat escess an world oil - production’

Ceapacity s reduced, market and technological tactors

will more direetly influence the intensity of eneny’
and o1l use idemand) and the ultimate market based
cost of production tsupply). Together, these factors

Energy Information Administration: Annusl Energy Outlook 1990 ‘ ‘ 1
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-OPEC Resumes Dominant Role
in World Ma.'ker

Percem .
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Scurca. See dala sources n Appendir G

Figure 2. OPEC Oit Production as Perceni of
Market Economy Dernand Base Case,
1973-2010

determine the price of oil necessary to equilibrate the
market.

During the early 1990s, oil production from various
non-OPEC sources should continue to increase.
However, by the late 1990's, as production from all

non-OPEC sources declines, the market share of OPEC |

will steadily increase. In the base case forecast,
OPEC’s share of world oil production reaches almost
50 percent by 2000 Demand for "OPEC oil
approaches OPEC capacity in the late 1990's, and oil

prices nse. The rate of increase in real world ail.

prices should be somewhat slower after. 2000
than before 2000, as capacity .increases (both inside
and outside OPEC) begin to match demand
requirements. .

In the longer term, as oil demand rises toward
production capacity, fundamental market forces will
more directly influence world oil prices.  These
economic forces are those which determine the supply
and demand for oil and therefore are dependent on
such factors as economic growth, technological change

as applied to the production and consumption of
cnergy, and the size of the resource base.

improvements in the technology of locating and
developing oil resources have long played an
important role in bringing additional oil supplies to
market. Qil prices will also be influenced by the cost
of development of natural gas resources. Should
natural gas turn out to be relatively inexpensive to
develop and distribute, this additional pressure will

" continue to keep oil prices from rising too rapidly.

While at present natural gas principally competes as
a boiler fuel with oil, this market is large enough
(especially in Europe) to have a .najor influence on oil
prices.

Technology on the demand side is also an important

" factor in determining oil prices. Based on trends in

declining energy use per dollar of gross domestic
product {GDP) in major countries over the last 2
decades, energy use is clearly becoming more
efficient- even taking changes in the product mix
demanded into account. Product-mix effects have
been reflected in shilting consumer preferences
towards products that require less energy to produce.

This trend does not represent "conservation” in the

technological sense of producmg the same output
with less energy.

Changing Sources of World Supply
and Demand

About two-thirds of the world’s proved oil reserves
are in the Middle East (virtually all in the Persian.
Gulf). Five countries- Chira, Mexicn, Norway, the
United States, and the Soviet Union - hold the vast
majority of non-OPEC oil reserves. However, total
non-OPEC production is expected to peak by the mid-
1990’s. The development of proved reserves
discovered in the early 1980's should aliow non-OPEC
countrics such as Syria, Colombia, India, Brazil, the
United Kingdom, Norway, North Yemen, and South
Yemen to increase oil production, but will only offset
the decline in oil production from other nun-OPEC
countries.  The net result will be. increasingly
concentrated production capacity within a small group
of producers, particulariy the Persian Gulf “core”
roducers of Saudi Arabia, Iran, Iraq, Kuwait, and the
United Arab Emirates.

Accounting for about four out of every five barre!s of
oil consumed in the world, the Market Economies
(excluding the Centrally Planned Economies of Eastern
Europe, the Soviet Union, and China) exert the major
influence on oil consumption trends in the world as
a whole (Table 2). And, oil consumption by these

H ' Energy information Adminisiration/ Annual Energy Outlook 1990
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countries is expected to grow. At the same time, oil
consumption in the Centrally Planned Economies is
" projected to decline steadily through 2010, with a shift
to natural gas use in the Soviet Union. Much of the
growth in oil consumption is projected to occur in the
United States. Mexico, Brazil, and india are and

should continue to be the largest consumers of oil: .

among the developing counties. A major uncertainty
corcerning growth in ol demand in Mexico, Brazil,
and' other déveloping countries arises from the
problem of Third World debt. . ‘

Economic Growth

The economy is assumed to grow at an average
annual ‘rate between 2.1 and 28 percent over the,
period 1989 through 2010 (Figure 3). Growth -
slightly stronger in the: earlier years of the furecast
and levels off after 2000 This shift represents a
continuing slowdown in the long-term rate of growth
of the economy, which is fundamentally determined
bv the rate of expancion of the resource:-base of the
economy - labor, capital, energy -and changes in lhe
prnduunm of thesc fagmrc.

A decllne ,m the rate of growth in the labor force is-
“assumed to continue due to the slowing of population
growth and a leveling off -in the rate of entry of
women into the worktoree. The decline in labor force
growth rates is a major contributor to the expected
slowdown in the rate.of growth in the potential
. output of the economy.  Throughout the forevast
peniod. growth in the capital stock is expected to
improve relative 1o the rather weak gruuth of ‘the
198,

Inflation, measured by the change in the implicit GND, |

price deflator, averages 4.0 to 5.5 percent over the
forecast period, with prices increasing at a sllghllv
h[gher rate during the later 10 vears,

lntervst rates decline early in the furocast'porim!, and

by 1943 attain relative stability over the remaining .

part of the forecast. Interest-rate sensitive sectors of
the econemy, such’as housing and new cars sales,
show flat growth over the period between 1989 and
20M0. ' :

The rate of overall industnial growth and the growth
in cach compunent sector are hinked to the size and
confipuration of -the aggrepate sconomy. Personal
expeaditures on, consumer items are expected  to
decline as a share of GNP A larger share of the
GNP 1s devoted 1o the production of gixeds going into

investment and export categories of final demand. As
a result,’manufacturing output is expected to grow at..
a rate of between 2.2 and 3.3 percent through 2010.

-However, the composition of industtial growth is

uneven. Production of machinery (Standard Industrial
Classifications 34-38) is expected to rise the fastest (2.9
to 4.4 percent per year threcugh 2010), fundamentally -
driven by investment and export related demand.
The largest component of growth within this sector is
office equipment, including computers. Production
within the primary metals sector (SIC 33} is expected
to show a moderate rebound (0.8 to 1.9 percent) from
the slow to negative growth of the 1980°’s. The
recovery is primarily in the production of higher-

value-added products as opposed to raw, unprocessed .
basic commodities. Production in the chemical and
plastic sectors_ (SIC 28 and SIC 30) is expected to
show steady gmwth over the forecast period. Much
of the growth in these sectors is also export driven.

Average Annual F‘ercent

Forecasl

E
|
[
|
}
|
|
|
|
|

2000 -2010

133’371939 " 1989 2000

- Real GNP

Pooulatlon

Manufac!unhg

Source,

See data sources in Appendn G

Figure 3. Average Annual Growth Rates for
Selected Economic lndlcators
Base Case



Table 2. Summary of Assumptions and Efu]ectlons for the Market Economies

i Projections
1988 2000 2010
: Economic Growth Rates ' ' :
{percent per year) 40 ' 22-30 22-30
OPEC Oil Production Capacity
, (million barrels per day)" 282 M- : 41-45
i .
Qil Prices ‘ ‘
(1989 dollars per barrel)‘ $15.18 $20 - 834 $26 - 347
Qil Production
(million barrels per day)* : o :
Non-OPEC 271 - 257-274 T, 235-256
OPEC 2290 C ‘ 244 - 322 284 - 40.1
Energy Consumption - ,
Oil (million barrels per day) 50.7 53.1 - 60.7 . 535 - 85.0
© Gas (trillion cubic feet} 40.7 50.1 - 70.7 532 - 820
Coal (million short tons) 2,299 2,604 - 3,565 2,941 - 4,242
Nuclear (terawatthours) 1,510 1,796 - 1912 2,096 - 2,575
Other (quadrillion Btu) ' 205 , 245 - 336 265 - 374
g Total Primary Energy . ‘ '
{quadrillion Btu) ' 27 . 263 - 282 91 - 317 -

*‘The 2000 and 2010 projections represent ranges of average annual rates of growth from 1988 to 2000 and 1988 to
2010, respectively.

"Production capac:ry is deﬁned as maximum sustainable production, adjusted to reflect current operable capacity -
. in some countries.

‘O] prices are deﬁm—d as the US. refiner acquisition cost of imported oil. ‘

‘Includes crude oil, lease condensate, natural gas liquids, other liquids, and refinery gain.

Includes hydroelectric, geothermal, and other energy sources.
: OPEC = Organization of Petroleum Exporting Countries.
o R Note: Market Economics include all countries except those with centrally planned economies: Eastern Euvrope, the
i Sovict Union, China, Cuba, Kampuchea, North ‘Korea, Laos, Mongolu, Vietnam, and Yugoslawa

Sources: See data sources in Appendix G.
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Energy Sources

For most US. citizens and businesses the future
energy picture will not look very different from

today, and many of the same energy concerns ‘will’

remain. Qil supplies wiil be more concentrated in the
Middle East, the United States will be more
dependent on imports, energy costs will be higher in
real terms, and environmental problems may be
exacerbated by trends in fuel choice. At the same
time, many changes in the way this country produces,
prices, and uses energy may be expected that will

contribute to sustained growth in an economy that -

can select from more forms of energy and that is
technicaily more efficient in the use of energy.

Petroleum is and will remain the main source of
energy for the United States into the 2lst century.
But as domestic production of crude oil falls, growing
volumes of oil will need to be imported (Figure 4).
With only minor offsets from increased alcohol fuels
and natural gas liquids supply, net petroleum imports

Coal Production and Energy
‘Imports Rise to Meet Demand

Change 1988 10 2010
" Petroleurn Production
. i ' , |
L+ 29 I ‘Natural Gas Production

Coal
" Production

e e e

10 0 10 20 30
' Quadrillion Btu

Source: See data sources in Appendix G.

Figure 4. Changes In Sources of Energy,
Base Case, 1988-2010

grow 33 million barrels per day in total over the
forecast, assuming high world oil prices, and 8.3
million barrels per day assuming low prices. As a
basic source of energy to meet the Nation's growing
requirements, only increased domestic coal production

supplies more than imports. Increased coal and
natural gas output are both needed to fuel the
economy’s growing.demand for electricity (Figure 5).

Energy Uses

Growth in the different forms of energy consumed by
end users {ie, excluding electric utilities) is fairly
evenly balanced between petroleum products and
electricity.  Because ‘of the sheer magnitude of
petroleum use in this country, however, the
percentage growth for petroleum is lower than that
for electnicity. Major improvements in the efficiency
with which this economy uses petroleum products,
regional shifts in population to the West and South,
and low growth in the energy intensive, heavy

Coal Demand for Electricity Generation
Dominates Outiook for Fuel Needs

Change 198810 2010

+ 5.7 Petroleum Demand

+ 42 n Natural Gas Demand

+ 10.1 Coal Demand
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+ 472
E
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Source: See data Sources in Appendix G

Figure 5. Changes In Energy Demands,
Base Case, 1988-2010




industrial activities all combine to restrain growth in.

oil use (0.5 t6 1.2 percent} io less. than- one-half that
for the economy at large (G'\JP growth ranges
between 2.1 and 2.8 percent).

The consequences of the Nation’s growing ‘demand for .

+ electricity in homes and businesses are increased by
the need to divert even more energy to the generation
and transmission of that electricity. An outlook for
-continued electricity sales growth of between 2.1 to
2.6 percent annually, based on extreme economic
grm\th assumptions, means that more primary energy
in the form of coal, natural gas, and renewable energy

will be demanded by utilities. Oil-fired, hvdroelectnc,.

and nuclear gen-rating capacity are all limited in the
future (by economics, technology. or current
regulations). . Electricity growth is especially high in
the western and southern States, reflecting the higher
".population growth in those parts of the country.
Additional changes for the electricity picture are

expected as nonutilities and imports supply a growing

share of total sales. The preference for electricity.

reflects in large part the outlook for relatively low
growth in electnmy prices,

Of the major end-use energy consuming sectors
(residential, commercial, industrial," and
transportation}, demand for energy in all forms is
highest in the industrial sector, both now ‘and in the
future (Figure 6). Natural gas remains' the most
important industrial fuel, although its.growth. lags
that for electricity and feedstocks.  Almost 80 percent
of total electricity used by industry in this country in

1989 was for heat and power in manufacturing

activities. The fastest growing industries are expected
to. be metal durables (mdudmg electromcs) and
chemicals.

Transportation uses of energy lag industrial uses only |

slightly, . but the overwhelming dependence of
transportation activitics on petroleum products (over

95 percent} has made this sector the focus of energy-

policy concerns.  In particular, motor. gasoline
accounted for 63 percent of total transportation
demand and 16 percent of the Nation's total cnergy
requirements in 1989,

total transportation demand ‘drops to 58 percent and

as an additional 5 percent of that gasoline volume ~

comes from ethanol and methanoi.  This AEO
includes no significant  role for alternative motor
fuels in the next 20 years. - :

[

Energy Efficiency

K
“Total energy consumption growth is constrained by

efficiency improvements, and  shifts in economic
. activity from energy intensive sectors to less energy

This picture. changes only
slightly in the next 20) years, as gasoline’s share .of

" intensive sectors and to less energy intensive activities
within those sectors. - .

The energy intensity of the United States economy
{measured as the amount of epergy consumed per

., unit of economic output) is a useful indicat. -of

energy efficiency. As demonstrated in Figure 7, the
decline (rise) in total energy intensity {efficiency) is
helped by the declining use of oil and gas by the
economy, but hindered by virtually constant intensity
of electricity use.” This trend reflects a continuing |
consumer preference  for  electrical  appliances
espec:ally heating and cooling svstems.

Flgure 8 presents several more direct mdluaturs of

‘technical energy efficiency in specific sectors. Average

improvements  in automobile ' mileage outpace-
efficiency .gains in huome energy use by a factor of 2,
in part because of greater replacement rates for cars.
Industry gains reflect shifts in economic activity as

'well as technical changes.

Transportation, indusfriaf' Sectors
Lead Demand Increase

Change 1988 to 2010

Residential (1.2)

Commercial (1.6)

Quadrilion Buy

Source: Sew dala sources in Appendix ‘G.'

‘Figure 6. Changes in Energy Demand by Majcr

End-Use Sector, Base Case, 1988-2010




Shift to Elcctricity Slows Decline
in Total Energy Intensity -
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Energy Security

In the last 3 years, US. petroleum imports have
increased so rapidly that 1989 net imports are almost
3 miilion barrels per day, or about 70 percent, higher
than they were in 1985, This dramatic increase has
led to many questions concerning rtenewed US.
vulnerability to oil disruptions. There are two major
factors that serve to limit the increase in US.
vulnerability.

The first relates to the relationship between the
United Stat-s and the rest of the world oil market.
While US. imports have increased, the Market
Economies’ reliance on OPEC has not increased as
much. Although the OPEC share of market economy

High Technical-Efficiency Gains
Expected For Automobiles

Homes (16°/oj

3 Cars
{30%)

" Industry (23%)

Commercial
Buildings (18%)

0% 10% 20% 30% “w%
Tolal Percent Change. 1988 to 2010

Source: See data sources in Appencix G.

Figure 8. Changes in Average Efficiency for
Selected Energy Uses, Base Case,
1988-2010

demand is projected to grow significantly throughout
the forecast period, it still remains briow the high 67
percent level attained in 1973,

The sccond major factor that serves to mitigate the
impact of a disruption (or even reduce the probability
of a disruption even occurring) is the existence of
strategic petroleum stocks in the United States and in
other consuming couniries. U.S. strategic stocks now
exceed 580 million barrels and can be drawn down at
a rate exceeding 3 million barrels per day for 6
months (or about one-half of our current import
levels). The U.S. strategic reserve is planned to be
filled to 750 million barrels by 2000. In addition, it
is estimated that the combined stocks of Japan and
West Germany can be drawn at a rate of 2 million
barrels per day for several months.



'Energy and the Environment

The U.S. economy is forecast to become increasingly.

dependent on fossil fuels, especially coal. Even as
total consumption of energy grows by almost 30

percent in the next 20 years, the share of coal grows.
from 23 percent in 1989 to between 26 and 27 percent “-

in 2010 (based on ‘extreme economic - growth
assumpticns). Coal demand is driven predominantly
by the demand for electricity. The share accounted

“for by petroleum products declines by a comparable .

-amount, but this masks a total increase of almost 26
percent in oil use over the forecast.
expected that today’s concerns with acid rain, local
automobile-related pollution, and global warming will
‘not’ go away soon. Forecasts in this AEQ do not
attempt to quantify these concerns or address new
policy initiatives in the environmental area.

Perhaps improving the environmental outlook, natural

gas use grows significantly; as gas maintains its share
'of the total energy market. ~ As with coal, however

Thus, it may be

‘renewable energy forms.

the growth in.gas demand is predominantly.for the -
generation of electnicity. (Residential and commercial
use of natural.gas remains almost flat) Gas is a
relatively clean fuel with respect to carbon and sulfur
emissions, but it is not without problems. Methane,
the main constituent of natural gas, is also a
greenhouse gas and is believed to be much moie
efficient’ in trapping heat than is carbon dioxide.
Increased release of methane to the atmosphere
associated with natural gas production and
transportation actnmes may also be an environmental

. concern.

This AEQ includes .some . growth in the demand for
‘That consumption is ‘now
principally at electric utilities (hydropower), industry
(waste heat in pulp and paper), and homes (wood).
Growth "at utilities is constrained -by available
hydropower, and new pgrowth is expected to be

concentrated in industry and residences. No major

inroads are expected in the transportation sector or
from solar and wind technologies.
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Crude Oil and Natural Gas Liquids

Domestic Oil Output Continues its Decline

‘The decline in domestic crude oil production is
expected to continue throughout the forecast horizon,

although its rate is expected to slow considerably, .

. compared to recent history (Figure 9). From 1985
through 1988, production declined at 3.2 percent per
year, as manv marginal producing wells ceased to be

profitable with the fall in oil prices in- 1986, Even’

- though domestic oil prices will rise over the next 20
years in both the. low and high price scenarios, the
production decline continues: ranging between 1.7
percent (high price scenario) and 3.1 percent (low
price scenario) per vear. .From 7.7 million barrels per
day in 1989, production drops to between 4.1 and 5.6
mllllon baners per day in 2010.

The most rapld change will be in Alaskan produchon.

which currentiy accounts for nearly. 25 percent of total.

domestic crude oil production. Alaskan North Slope
oil flow has now pass-ed its p-eak Ievels The Prudhoe

Grawlng Demand, Falling Producrion
Point to Higher Imports '

Cumulative Maluon Barrels per Day

o whsiory
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laska F':,_,:
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Source Sc-e oata sources n Appenau G

| Figure 9. Petroleum Supply and Conaumplion
Base Casea, 1970-2010 )

. role in decisions

Bay field. the largest.in the area, entered ifs;f"l«ii‘cline‘
phase in 1989.. The remaining primary fields are
expected to follow in the early "19%)s. Recent United

~ States Geological-Survey (USGS) studies estimate that

34 percent of the US. undiscovered recoverable
resource base lies in Alaska, but the prospect of
significant new development of Alaskan reservoirs

“through the forecast horizon is unlikely in currently

available acreage. Due to the current legislative
restrictions on exploration and .development, it is
assumed that the Coastal Plain of the Arctic National
Wildlife Refuge will not be deve[oped before the end

. of the forecast horizon.

Based on recently publnshed USGS estimates of mean
undiscovered recoverable resources (Estimates ‘of

“Undiscovered Conventional Oil & Gas Resources m the

United  States, USGS and Minerals Management
Service, 1989), the Outer Continental Shelf offers the
most potential, with 38 percent of the Nation's
undiscovered ' recoverable crude oil resource base.
Production from projected discoveries in this area will
likely mitigate the Lower-48 production decline.

-However, even with increasing prices, onshore reserve

additions are not expected to keep pace with
produchon . ‘

Environmental concerns have always played a major
arding exploration and dnllmg for
crude oil in new frontiers. The oil spill in Alaska’s
Prince William Sound in early 1989 acted to intensify
environmental concerns. Congress is now pursuing
an increasingly conservative approach o tapping into .

~ oil resources in. Alaska and the Outer Continental

Shelf. In October, President Bush signed a bill

" banning oil and gas drilling on 84 million acres off

the coasts of Alaska, California, the East Coast, and
the eastern Gulf of Mexico. In addition, an existing

. I-year moratoriun .on leasing .in’ these " areas. is
‘expected to be extended.  There is consideration of

further restrictions on ‘offshore drilling and possible
buybacks of existing' leases, which has alrcady
delayed the start of some planned projects.

Natural Gas Liquids, Nonhydrocafbon
‘Sources Help Supporr Petroieum

Supplies

The production -of natural gas liguids (pmpan‘e,_“

butane, and other liquid fuels extracted in the process
of producing pipeline-quality natural gas) is expected
to grow at only modest rates, depending upon the

. outlook for natural gas, and will range from about 20

to 26 percent of total domestic produciion.  Further
. variations in gas |I?Uld5 demand may be antic:‘paud
ustry

as a consequence of changing [:‘x.iruchcmic.i! In
demand for feedstocks' and of changing environmental -
policy (as less butane and isobutane -is used by

‘rchncm as gamhne blending components)

N



Growing contributions from other sources (including

ethanol, methanol, petroleum from the liquefaction of
coal, and other hydrocarbons) are also expected to
add to total petroleum production. The production of, -

ethers from ethanol, methanol,
feedstocks grows to meet rising demands for these
fuels in- re-sponse to clean air leg-:slahon

Short-Term Weakness lees Way to
Long-Term improvement in Financial
- Picture for Oil- and Gas Producers

Buoyed by rapidly increasing oil and gas prices.

during the middle and late 1990’s, both independent
and major domestic oil and gas producers should see
improvement in thzir income statements in the
coming years (Figure 10). Independent producers,
who historically have been more concentrated in gas
production than the majors, should see a more

dramatic improvement due to more rapld natural gas - .

price increases.

Rising Natural Gas Prices and Production
Favor Independent Producers

Ravo . :
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Figure 10. Ratic of Cash Flow to Fixad Asuts
for U.S. Oil and Gas Producers,
Base Case. 1977-201C

and petroleum "

This improvement, however, will be slow in coming
and will come despite slow or declining growth in
production. Between 1989 and 2010, domestic oil

" production from the Lower 48 States is expected to

fall an average of 1.6 percent per year in the base
case, while domestic gas production will exhibit a
very moderate 0.7 percent growth. The outlook for
the short-range future remains weak as production
declines will outpace real price increases over the next
3 years.

Historically, rapid growth in drilling investment has
followed large increases in energy prices. However,
the volatility of the world oil price throughout the
1980's has had a chilling effect on the responsiveness
of investment to price changes, particularly for the
independent producers {who rely more heavily than
the majors on external financing).

Strong revenue growth, coupled with more moderate
increases in operating costs and investment, will
contribute to improved «cash flow for the
indepencents. ("Majors™ are defined as the 22 large
energy companies that report to EIA’s Financial
Reporting System. “Independents” are all other oil
and gas companies. = Finandal results for
independents are derived from published information
on publicly traded companies. Results shown here -
represerit information on domestic oil and gas
extraction activities !

Petroleum Imports

Foreign Sources Will Supply Nearly
Two-Thirds of Domestic Petroleum
Requirements by 2010

Given the projectiont for growing petroleum demand
and assumed limitations on the domestic resource
base, a conclusion of higher petroleum imports in the
future is difficult to avoid. In this year's outlook, net
petreleum imports of crude oil and refined product
(i.e., imports minus exports) are forecast to increase

- from 7.2 million barrels per day in 1989 to between

104 and . 149 million barrels per day in 2010
depending upon world oil prices and the domestic
economic outlook. {Higher import -projections are
based on low oil price assumptions; I‘tj)w projections
are based on high oil prices) In comparison, the
hignest historical level of annual net imports was
reached in 1977, at 8.6 miilion barrels per day. The
forecast for 2010 reflects an import dependence (net
imports divided by total petroleum demand) of 54 to
67 percent, up from 42 percent in 1989, Histoncally,
import dependence reached a peak in 1977, at 485
petcent.

e e R L A,.u..u.--“



Increased petroleum imports are forecast to come

mainly in the form of crude oil. This assumes there
are no major changes in the relative economics of
refining petroleum products in the United States and
in the other major refining centers of the world. The
outlook ‘for stable product trade: patterns could be
altered as a consequence either of major changes in
the relative mix of products demanded in the United
States _or abroad or of additional refining costs
:rnposed by the need to au.cornmodate environmental
concerns. , o

Refined Petroleum Products.

- Demand growth in the United States is dominated by
transportation fuels, including motor gasoline, jet fuei,
and diesel and also by growth in industrial feedstocks
with relatively little growth for the remaining third
of the oil market. The high. petroleum demand
forecasts preserted here are based on low oil price
assumptions; the low, on high prices. :

Transportation Needs Continue
to Dominate U.S. Oil Use

Transponanon requirements are. expeded to continue
to dominate petroleum markets, accounting for an
estimated 62 percent of total petroleum consumption
in 1989 and from 63 to 65 percent by 2010.

Population growth and economic expansion. are the
main forces behind the growth in pasoline
consumption, raising vehicle-miles traveled by about
1.8 percent per year. Omgoing increases in fleet
average fuel economy are expected, which will limit

the growth of gasoline consumption (Figure 11)..

Gasoline demand is projected o rise at an average
rate of 0.3 to 1.0 percent per year, substantially less
than that of the past several years, but still leading to

an increase in gasoline demand of 0.6 to 1.8 million .

‘barrels per day by 2010

Environment, Efficiency Concerns
influence Outlook for Motor G,esollne

- Accommodating the absolute magnitude of the
increase in gasoline demand, along with likely shifts
to cleaner gasoline, will entail @ major investment in
downstream processing by refiners that will poswe a

major challenge to the industry over the next 20

years.

Due to increasing environmental concerns in the
‘United States over the past few years, refiners
marketing gasoline here have had to respond to anti-

. areas also impose requirements. on the  use of:
oxygenates - alcohols such as methanol or ethanol, and
~ alcohol-based ethers. '

As efforts to maintain high octane. levels, reduce
carbon monoxide and other emissions, and lower the
aromatic content of gasoline_.intensify, the use of

. “oxygenates, in producing gasoline is expected to grow.

Although the United States has. led the way, several

'other ' countries, eépecﬁally in Europe, have. also

instituted pollution control measures. -

Alternative automobile fuels, such as ethanol or
mixtures of 85 percent methanol and 15 percent
gasoline, will require engine redesign. In the period

" from .1989 to 2010, only very minor pene!ranon of

these fuels is expected to occur.

Several alcohol and ether aiternatives for gasoline
blending are bemg studied to-understand their longer
term engineering and pollution- properties. - These
include methy! tertiary butyl ether (M7 BE, made from
natural gas-based methanol and petroleum), ethanol
(produced from biomass), and ethyl tertiary butyl

Gasoline Deménd Fueled
by Population Growth, -
Restralned by Efficiency Gains

Total Polceﬂt Change‘ 1988 10 2010

( Change in Gasoline Demand: 14% -
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pollution measures, including lead phase-down and - - Figure 11. Changes In Determinants’ o' Gasoline
vapor pressure reduction. A few States and lxal ‘ Demand, Base Case, 1988-2010
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ether (ETBE, made from ethanol and petroleum).. The’ “’_
growth in use of these oxygenates will depend on the
costs of respective feedstocks and the extent of -

government subsidies.

Provisions of the President’s proposed Clean Air Act
would require tighter emission controls on refinery .

operations that could increase domestic iefiner costs

substantially, especially for older refineries. Unless
foreign regulations follow suit, domestic refiners could
find themselves at a competitive dlsadvantage .
increasing the proportion of product imports versus'
crude oil imports. These changes are not reflected m-’.v

this AEQ.

Jet Fuel Demand Continues
High Growth Rates

Though jet fuel consumption rose rapidly over the
last 2 decades due to the rapid expansion of air
travel, domestic growth after 1990 is estimated to be

- into service.

from 1.1 to 1.8 percent per year--or, in the base case,
only half that of the previous 20 years. Severai
factors account for the moderation in demand growth,
but the principal changes are the moderation in
passenger and freight demand and the progressive
improvement in aircraft efficiency. Travel demand is
projected to increase by 3.4 to 3.9 percent per year,
compared to 6 percent -per year during the 1980's.
This change can ‘be traced to the average economic
trend assumed, to the anticipated effects of congestion
on travel growth, and, most recently, to higher ticket
prices.

Most of the improvements in aircraft efficiency have
come from the operational side the spread of
regional hubs to route air traffic and the use of
aircraft better suited to trip length. In the forecast,
aircraft efficiency improves as new aircraft are placed
Relatively larger planes are favored by
the airlines. Jet fuel consumption for defense
purposes is assumed to remain at current levels.

22 : Energy information Administrationy Annual Energy Outiook 1990
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Natural Gas

‘Electric Utilities Lead Rise in Gas Use o

The electric unility sector is expected to be the fastest.
Accounting for only. .
15 percent of total gas use in 1989, the utility sector .

growing market for natural gas.
is projected to increase its share to about 26 percent
in 2010 for the base, low and high economic growth
scenarivs.

plants and in future gas-fired combined-cvele and
turbine plants.

for new generating capability in 2010 for the high and’

low growth cases respectively, with coal providing.

more capacity in the high growth case. After 2000,
rising gas prices relative to coal prices restrain further
utilty gas demand increases in all cases (Figure 12).

The industrial sector i+ and will remain the largest

£as . CONSUMer . in  this  country. However, the
- industrial share will shrink relative to its 1989 level,

accounting for 31 to M percent ir 2010, depending on’

Steady Growth in Gas Markets

Tnll;on Cubzc Feel

] History Forecast

24 ' <
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B \
Production
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Figure 12. Nélural.Gas_ Consumption and
Production, Base Case, 1970-2010

The strong growth in demand can be~
attributed to increased gas use in existing steam

Combined-cycle units are likely to:
meet 16 to 22 percent of the unlltv sector's total need .

the level of vconomic growth.  This pattern reflects
the net vutcome of two divergent trends  Gas use for
industrial bailers will decline, but this trend will be
offset by rising gas use fon copgeneration of hest wnd
electneity, both for owt use and for sale’ bmk to
electric utilities.

In the residerntial and commercial buildings sector,
natural gas consumption in 2610 is forecast to be from
7.1 to 7.3 trillion cubic fect, about the same as it was
in 1989, [ts primary uw is for space and water
heating.  Although natural gas currently accounts for
about 30 percent of energy use by residential users

(more than heating oil and clectricity combined), the

preference for electric-powered  heating systems in
new homes, the greater efficiency of new gas heaters,
and ongoing upgrades of old gas svstems all combine
to restrain total demand growth for this fuel

'Domesric Supply of Gas Grows,

But at a High Cost

‘Domestic production provides the largest source of

natural gas supply and wili increase through the vear
2000 before steadily higher prices reduce consumption,
and therefore production. Qver the forecast period
wellhead prices rise from $1.76 in 1984 to between
$4.57 and S6.09 in 2010, depending upon consumptian
and  economic growth  scenarios,  with higher
consumption producing kigher prices.  Increased
production occurs as the level of  developmental
intensity in the Lower 48 States grows over time,
giving higher rates of extraction.  Natural gas from
the North Slope fields of Alaska is projected to begin
flowing to the Lower 48 States around 2005, with the
construction  of  the - Alaskan  Natural  Gas
Transportation System’ (A\C.T'%) This system is
projected to deliver over 500 billion cubic feet per
vear to the Lower 48 States.

imports of Natural éas Nearly Double

Increasing shares of natural gas supply to the United
States are expected to come primarily from Canada.
Current capacity of the Canadian pipeline system may
limit the amount of gas flowing across the border for
the next few  years, especially in cotain regions,
Existing pipeline capacity across the US. barder can
accommodate flows up to roughly .8 triliion cubic
feet per vear, although scasonal demand swings and
logistical problems can be cupected to limit average
capacity to abow 1.4 trillion cubic feet. Capacity

Cassciated with current expansion plans would raise

the agpregate (.1p.1 ity from Canada by an additional
1.2 tnihion cubic fet per vear overall.  However, a
more likely estimate of the average capacity espansion
would be 700 ta KIKE billion cubte feet per year
allowing tor seascnal fluctuations. .« Transmission
capacity 18 not expested to be a constraining factor in

Energy Information Administration: Annual Energy Outlook 1930 15
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nest
aftcted more by

Imports from Capada bevond the

the long run _
few years are assumed to be
resourey availablity.

The Yukon Pacific Projact to u\purt‘r\l.h‘k.m natural-

2as to Pacific nm countries was recently approved
by’ the Department of  Enerpy. However, the
authortzation by DOE i< uncertain, sincé two parties
in the Yukon Facific procecding. Alashan Northwest

Natural Gas Tr.m-pﬂrtatmn Company and Ftk‘(hl[l\.
have applied tor rehearing, cither-to

Pipe Line, Ltd.,
overturn or to substantially.
Order.
‘that adequate North Slope supphos remam committed
tor US domestic use, thus allowing for the expected
construction and  operation of the Alaskan Natural
Cas Tr.\mp\m.mnn System.
.1ru not ine ludvd |n 1h:~. projction.

amend the recent DXOE

impnrts uf I]qmm\i natural gas (LNG) seTVe a8 a3

major source of imports .in the prowdlun, Rrowing - '

from less than 100 billion cubie feet tn 1989 to more
than 700 billion cubic feet in 2010, Liquefaction is the
only cconomiaally - viable  non-pipeline. mode of
transportation for natural gas in large  volumes.
Given the large natural gas reserves that are present
in many parts of the world, estimated  liguefaction

and shipping capocity considerations are assumed to

be the deciding, factor tor LNG imports. thmu%h 2010.

Delivered Gas Prices Remain Compefiﬁve

Natural gas prices to end users are m}l‘xtcd to
compare favdrably with competing fuel prices, when
comparing vost per millien Bra (Figure 135 After

The current forevasts reflect an assumption-

”I},hcl‘ levels of v\purts -

'Residential Gas Prices Track

adjusting tor o hi,,h cfticiency heat pump’s roughiv 3 -+

to 1 advantage in clticiency over a conventional
- furnace, residential and anmvrudl clectricity: prices
alser compete with natural gas, when valued per Beu,
In the industrial and electric utility: sectors, end-use
prices will be influenced b Prices ol mmpltm;, tuels,
such as residual fuel and uml ’ .

Coal

Coal became jthe largest source of LS. energy
production in the 19805, and its role should continue
to ncrease in the future. From 9500 myllion short tons
in 1984, annual voal production is expected to exceed
1 billion short tons by 1995, reaching 1.6 billion short
tons in 2000 in the base case.
economic growth driving electrcity demand will canse
“this value to range from over 1.4 to 17 billion short
tons in. 2000, Increasing at o faster rate than total
US energy production over the e recast period. coal

production in the base case should comprise about 42

pq.ru:nl of the Notwon's primary energy produchon in

Lower or higher |

Competing Fuels
' 1989, Dollars per Miliion Bly

Mistory Forecast
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: Somce't‘ "'ISee aaa sources in Appendix G.
Flgure 13.- 'Selected Residential Energy
Prires, Base Case, 1970-2010

iyt

2010, up from about W ptru.'nt in 1988 (Figure 14),
Depending on price and economic factors, coal could

" provide between 39 and 43 pr.ru-nl of primary energy
pruduntmn

Coal's Contribution to Total Energy

Requirements Grows Steadily

On the umsurnptinn side, coal meets more of the
increased requirements in domestic energy than any
other fuel over the forecast period.  Nearlv all of the
increase s attributed to increased  electric  utility
generation, whose share of US, coal consumption
should rise to almost 90 percent by 2010, Mini-mills
and new technelogices such as continuous casting have
substantially reduced the demand for coke for steel-
making: Althouph - the  demand  for  c¢oke  in
conventional steelmaking is'expected to remain strong,
LS. coking capacity will likely.decline in the face of
vnvironmental regulations, which increase the cost of
building.and maintaining coke ovens. Consequently,
an eventual decline in domestic coking coal demand

{7



is expected. Other industrial coal consumption is

projected to increase, driven by new demand for
cogeneration and  svnthetic  fuels. However,
conventional demand for industrial steam coal will
likelv stagnate, leaving non-metallurgical industrial
coal consumption with a slightly smailer share.of total
U.S. coal consumptirn in 2010 than in 1988.

Economic referms in Europe, together with growth
in electricity consumption worldwide, are expected to
result in a surge in world coal trade. Additionally,
LS. steam coal expons should increase to- countries
such as West Germany and Japan, where planned
nuclear projects have vet to materialize. US. coal
exports should more than double between 1988 and
2010, reaching over 230 million short tons in the base
case. However, given the uncertainty, of the world
econosmy and oil prices, coal exports ¢ould be as high
as 292 million short tons or as low as 161 million
short tons in 2010

Coal Prices Grdw by
Less Than 1 Percent Annually

Although real minemouth coal prices will decline
through 1990, the excess production capacity that has
plagued the coal industry is anticipated to dissipate
in the 1990’s. From 1988-2010, real minemouth coal
prices are projected to rise at an average annual rate
of 1 percent. Because transportation costs will not
rise as guickly, delivered (end-use) prices should
increase at a somewhat lower rate. In the electric
utility sector, real delivered coal prices are projected
to rise by 09 percent per year, compared with 4.2
percent for heavy oil and 4.3 percent for natural gas.

Environmental Concerns
Cloud the Picture

The base case presented in this report assumes
continuation  of current laws and regulations.
However the outlook for the U.S. coal industry could
be affected significantly by proposed acid rain
) lt'gliiatlun the development of clean coal technologies,
and in the longer term, a resolution of the global
warming debate. At this time; the exact nature,
timing, Interaction, and effects of these anticipated
du\elopments remain uncertam

Electricity

Electric uttlities throughout the United States are now
exploring numerous options . tor providing a reliable
supply of electricity into the next century.  While
“most  utilities have  sufficient  resources  now,
continuation of recent strong demand growth may
accelerate the-need to develop new resources At this

Coal's Share of Tsiai Energy.
Production Grows :
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Source: See data sourcas in Appendix G.

Figure 14. Coal Production and Total Energy
" Production, Base Case, 1989-2010

time, wary of being left with excess, Lapnutv if slow
demand growth of the early 1980s returns, utilitics
are reluctant to consider building large central station:
power plants.  Other options such as the life
extension of existing capacity, the construction of
smaller plants, increased purchases from nonutilities
and foreign utilities, and a variety of demand side
management programs are all being considered. The
exact role to be plaved by cach of these options is
uncertain.

Demand Growth Has Many Ultilities
Guessing

The demand for electricity grew nearly 4.3 percent
per vear Letween 1986 and 1988, more than double
the rate of growth in demand seen through the first
half of the 198('s. Extreme weather conditions caused
some of this rapid ‘growth, and a strong’ cconomy
boosted commercial and industrial demand growth,
While few analysts expect this rate of demand growth
to continue, some utilities are rnmurnvd that resource
plans will have to be revised.
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Fl

- continues o

Over the et 20 vears,
evpectdd o grow at 13 percent annuaily,
buotween 20 and: 2k percent por vear when lower or.

the demand for electricny s

“higher ¢oonomic growth are assumed. Even with this
modest growth in demand, clectricity continues o
capture an increasing ~hare o the end-use market for
Relative to clectricity,
end-use energy sources grows. much more slowly,
With  present technological  capabality, “electricity
be the fuel of chowe for many

« applications,

 The chectric power mdustr_\' will

Flectricity: demand in the industrial and commuercial
~octors s L‘\Pl't'll'd lo grow mare m_pidl_\- than in the
residential sector, but at a.lower rate than in recent
vearse  Cin oresidential and commercial  buildings,
.demand growth s - t'\pmtvd to slow due to both
improved  building  thermal  cfficiency  and

_imprm‘cd heating and_cooling ‘equipment.

Supply Options are Numerous
« But Planmng is Drmcult

take .advantage of
numurous  option,  for mecting  demand  growth,
“Through the varly 19%1's most utilities should be able

i+ to meet the increasing demand by completing the 46

1

o

L gigawatts of capacity they have rcpurtcd as currently
planned, and extending the lives of their older plants
= ‘that thev van be utihzed more intensively. Few
“utilities are planning. to retird much of their capacity.
In fact, even assuming that small fossil-fuel steam
plants tunder 1000 MW are retired. when they reach
33 vears of age, less than ¥ percent of the capacity
evisting today will, be retired by 2010,

- l.'ti-litiu;\ will. .1]~‘u p].m to-ncrease their purchases of

‘ prozrams " by

Cpower trom nonutilities,  increase  their use of,
renewable  sources  of power, initiate or e\p.lnd.
demand  side m‘m.u‘(mc nt programs, and import

additional poswer from Canadion and Mesican utilities,
Nunutilities <hould supply about 11 to 13 pereent’ of
the totel demand  tnduding et generation) for
“electricity in 2010, Nabonwide, net power imports
reduce utility generation requirene nts by fess than 2
puercent,  although lmpnrts provide a mudh higher
share of requirements in the Northeast and West
The inovative demand  side  management
utilitivs alse peneration
requirements byoa small amount

-Utilities ‘Will Need to Consrruct New
- Generating Plants, Environmental
Concerns May Affect Decisions

usge of
lowers

ofoing ciforts to reducer goeneration
atilities " wall need  to construct
34 gigawalls of capacity Between 9849

Fyven with
requiremonts,
approxvimately 2

ranging
CRipawatts,

the demand for other

- coal-fired

Calso

and 2010 bevond what s currently reported as
planned (Figure 130 With stronger economic growth
“even more m.u capacity. would  be nevded,
approvimalely 270 gigawatts, while lower economic

prowth would rnduw this requirement to around 146
‘Between 112 o 1538 gigawatts of currently

un w[.mn-.'d capacity are exvpected to be o coal-fired
f

. pldnt\ while 3% 1o 67 grpawatts are combined-cvele

plants (predominantly gas tiredr and 28 to 35 are for
turbines.  Because many utilities currently have an
excess of traditional Targe bascload plants (primarily
and nucléan), utilites are likelv to build
combined-cvele and  turbine units through
2000, Bevend 2000, however, demand growth should
have climinawed  the current oxcess of  baseload
capacity, ‘and relatively low coal prices should make

mostly

Ccoal pl.mts very mmpttmw

The exact types of fossil-fuel plants built bq_t\\u:
now’ and 2010 will be affected by the success of new
plant technologies now being dL‘\LlﬂF‘td and tested.
While  not  capected o penetrate the market

,Ma/or Addmons of Capac:ty Are Requ:red

Beyond the Mid-1990's -

Cumuiative Mithan Xilowatls

SH e e fm it e e vt e

~Utility Unplanned ¢

Utiity Planned

it

Heis!

Sou'fp ')yp ﬁa:a ',r«urrsu; n Appendie G

Flgure 15. Annual Addmons of Electncnty
Generating Capabtlny Base Case,
1989-2010 ‘
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2000, several

significantly until after
technologies, such as advanced gas-fired combined-
cvcle units, coal-fired fluidized bed units, -and -
.integrated gasification combined-cycle um’tsr offer

significant .improvements in
reduction of environmental lmpacts relative to existing
iechnologies. While proposed revisions to the Clean
Air Act are not addressed, growing concerns' about
acid rain and global warming could cause
environmental emission considerations to have a large
impact on utility capacity expansion decisions,
particularly . for coal-fired plants. In addition to
improvements in fossil-fuel plant technology,
continued advances in solar and - wind turbine
technology could make these units more econom:cal
in the near future as well.

Reliance on Natural Gés drowg in the
Next 10 Years, but Coal Dominates in
the Long Term

Between now and 2000, as utilities increase the use
of existing ard planned capacity, and add gas-fired
combined—ycle and turbine units, the share of
electricity produced from gas grows quickly. From
9 percent in 1989, the share of utility generation
accounted for by gas-fired plants grows to 17 percent
by 2000 in the base case, and from 15 to 19 percent
by 2000 for lower and higher economic growth cases.
Over the same time period, the share of utility
generation provided by coal-fired plants declines
slightly. However, after 2000 these shares decline.

As the tum of the century approaches and the, need
for additional capacity grows, relatively low coal

prices will make new coal-fired plants economically

attractive. . With the increased use of existing. coal-
fired plants and the addition of many new units
beginning in the late 1990's, the share of utility
generation provided by coal increases rapidly, to
around 60 percent in 2010, With no interim changes
to Federal laws, the demand for coal after 2010 may
increase even more rapidly, as the required
decommissioning of the Nation's many aging nuclear
plants begins.

Depreciation of Exisring Capital and =
increased Reliance on Coal Keep )
Electrlcity Prices Stable

Real electricity prices are forecast to remain relatively
stable. ThrougE 2000, the price impacts of increased
reliance on higher cost fuels (vil and gas) are nearly
offset by declining capital costs as existing plants are
depreciated and used more intensively. As demand
grows and few new plants are added, fixed capital
costs can be recovered over a larger sales base. After

2000, increased reliance on relatively inexpensive coal

emerging

performance’ . and -

and .increasing numbers of completely depreciated
plants combine to restrain electricity price growth,

Nuclear .Energy

" The nuclear industry is completing construction of

the present generation of reactors. During 1989, 3
units totaling 3.5 gigawatts-electric began operating,
bringing the total number of operating units to 110.
Only five units remain actively under construction,
and they are projected to begin operation by 1995.
An additional five units are in a deferred status and
could be reactivated. Two of these units are projected
to operate prior to 2010 due to the need for
additional baseload. power.

No New Construction Without Changes
to Existing Laws and Regulations

Although electric utilities will need additional
baseload capacity post-2000, no newly-ordered units

- are projected to begin operating through 2010 due to

the underlying assumption that there will be no
changes to existing laws and regulations. For a
resumption of nuclear orders to occur, many believe

" that provisions for a combined construction and

operating license must be legislated (even though the
Nuclear Regulatory Commission (NRC) passed a rule
in April 1989 on “Early Site Permits, Standardized
Designs and Combined Licenses”). Many also believe
that unlike the NRC rulemaking, the legislation
should also allow third party intervention only up to
the time of issuance of the combined license. It is
also believed that appropriate regulatory action must
occur at the State level to provide reasonable
assurances for an™ adequate returm on utility
investments. ‘

Life Extension Is Key
to Continued Nuclear Supply

The same assumption that precludes new orders also
precludes nuclear plant life extension. - Under the base
case assumption of no change in current laws,
reactors retire upon the expiration. of their current
operating license of 40 years. Eleven units totaling
over 5 gigawatts-electric retire by 2010. For plant life
extension to occur, the duration of operating licenses
must be extended by the Nuclear Regulatory
Commission. There is considerable interest by utilities
to extend the operating lives of their nuclear units by
as much ax 20 years. Even with the passage of a
favorable Nuclear Regulatory Commission rulemaking
on nuclear plant life extension, it is likely that rot all
units would be life extended. In fact, some units
have been shut down prior to the expiration of their
operating license.
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In June 1989, the sharehnlderﬂ of Long Island Lighting
Co., the principal owner of the Shureham plant, voted
to accept the agreement between the utility and the

State of New York Power Authority in preparation for.

decommissioning. In August 1989, Public Service Co.
of Colorado announced the permanent shutdown of
. the enlv commercial non-light-w
sthé United States.
“Saint Vrain high-temperature gas-cooled reactor was
scheduled for retirement at the end of its current fuel
‘cvcle in 1990, but continuing maintenance problems
brought on its carly ¢losure. Studies are planned to
~consider the feasibility of converting the non-nuclear

part of the plant to coal use. In September, the Board.. .

of Directors of the Sacramento Municipal Utility
District (SMUD) voted. to reject the only bid by an
outside party to operate Rancho Seco as a nuclear
unit, thus giving final confirmation to its retirement.
In June 1989, voters of the district du-.apprmuj the

continued, operation of “the™ unit by SMUD. This .

action followed a 1988 referendum in which continued
operation was approved under certain conditions,
ancluding operation at a 70 percent ublization rate
(capacity factor).  The unit operated at a utilization
rate of less than 50 percent during lhu pxrmd from
Outober 1988 thmugh May 1989

“Due to these facturs that limit the gruuth of nuclear
-power during the projection period, the share of total
electric generation, approximately 20 percent in 1989,
‘15 projected to decline through 2010 to 14 percent.
“The average utilization rate of nuclear units, however.
‘which reached a record 633 percent ~in 1988, is
Ciprujected tu increase to 68.0 percent by 2010. For the
“first 9 months of, 1989, thu utilization ratc was -.Iu.,htlv
lc“ than in 1948,

Technologtcal Advances are Proceedmg

AIthuugh this forecast does not include new orders
for nuclear units, the nuclear “power  industry,
including  the " federal and  private sector,  has
vigorously  pursued new  technology’ rescarch and
development, including the following  programs.

cadvanced light-water power plant program; modular
h';:h temperature gas-cooled reactor program; and the
“advanced liguid metal-cooled power plant program.
it 1s expected that many of these new designs will
ha e réceved advanced design certification by the
NKRC and be available when commeraial ordering
ATESUMEes Most of these technologies  incorporate
_automaticallv-activated safety svstems,

7 ReneWabl‘é Energy

Runewable energy consists of hydropower, J..,wthvrmnl
snlar thermal, ocean thermal, photovallaics, wind and

water-cooled reactor in
The 217 megawatts-electric Fort:

'Biofuels - include  waood, mun1c1pal and ’
agricultural waste, landfill and sewer gas, methanol,
and ethanol. Co- .

biofueéls.

{n 1988, renewable energy contributed 6.0 quadrillion
Btu of the total 69.4 quadrillion Btu of primary encrgy
produced in the United States, and, over 7 percent of
the total energy consumed (see Table F2). - By the
year 2010, it is expected that renewables could
contribute approximately 8 percent of total energy
consumption.  The principal. forces driving the
penetration of rencwable energy are increasing
conventional energy  prices, decreasing  delivered
energy costs for renewable energy !uhnnluye& and
increasing environmental. concerns.

Elecfncrty Generanon Dommates
Renewable Uses

Renewable energy is diverse in vits applications and
regional impacts. For electricity, plants can br owned -
by utilities, by independent power producers and
cogenerators and sold to utilities, or used by industry
for self-gencration.  Additionally,” renewable energy
forms are used’ for non-electric purposes, such as
ethanol in the transportation sector or passive solar in
the building sector or direct combustion of wood or
waste. [n 1988, 53 percent of renewable energy was
used to generate electricity with the rémainder being
dispersed. H_vdrnpuwur is' by far the largest
renewable contributor  of  clectricity  generation.
Hvdroelectric generation, which was abnormally low
in 1988 because of the drooght, is usua[[v in thc-
range of 3.3 quadrillion Btu.

Exc]uding hydropower, renewable electric capacity s,

projected to-Be almost four-times greater in 2010 (39.6
gigawatts) than 1988 (10.7 gigawatts).. In 2010, over
half of this capacity is expected to be biofucls based.
Biofuels consist of wood, fuels manufactured from
crops and waste, with waste being derived from
either municipal solid waste (MSW), industrial process
waste or landfill gas. MSW includes residential solid
waste tordinary houschold trash), comrercial waste
from office buildings, restaurants, institutions and
supermarkets, and  some  nonhazardous  industrial
waste disposed of in the same manner as residential
waste.  Industrial process waste includes byproducts
from manufacturing processes.

The  United' States contains large  quantities  of
geothermal resources, which potentially can compete
with today’s  conventional  base load  modes | of
clectricity ‘gencration  The principal constraints for
growth n geothermal s matching the goeographical
location of demand with the economical resources,
the  lack of advanced technology to permt the
exploration of low-temperatire resources, and the lack
of nearby transmission lines,
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generation  from  wind,
photovoltaics and solar thermal is expected to grow
rapidly, the impacts are expected to be small by 2010,

Although  electricity

except in a few locations. Todav, almost all of the
wind, solar thermal and geothermal electric generation
is in California. This is ‘because of the state financial
incentives, the favorable resources and the stringent
environmental concerns,

The principal constraints to the penetration of wind,
solar thermal and photovoltaic electric generation is
their reliance on an intermittent resource; that is, they
only generate electricity when an adequate amount of
wind or sun is available. Thus, wind is seen
primarily as a fuel saver in which the wind energy
reduces the need for generatior 'y conventional
plants, while solar thermal and photovoltaics provide
peaking and to some extent intermediate capacity in
regions of good insolation,  Current solar thermal
plants rely on a backup fuel, and future photovoltaic
and solar thermal plants will use thermal storage or
batteries to smooth short-term fluctuations: All three
technologies are expected to have ﬁlgmflcam cost
reductions and become more competitive as the price
of conventional sources of vnergy rise.

It is difficult to predlct how much of the electricity
generation from renéwable sources will be owned by
the utilities and how much of it will be sold to the
utilities from independent power producers (IPP) and
qualifying facilities (QF). It is expected that most of
the early growth will occur in the IPP and QF market
since private companies have. economic advantages
due to avoided cost pricing, allowing them to install
new and more risky technologies. In the later years,
utilities could be more interested in the ohm.r-»hlp of
renewable energy technologles as these technologies
become more mature and reliable. This is especially

true if utilities can finance projects at lower mterest
costs than their competitors.

Non-Electricity Uses Dominated by
Industrial and Residential Wood Use

Wood is by far the largest source of non-electric
renewable energy. It is used .primarily in the
industrial sector by the Paper and Allied Products
industry and the Lumber and Wood Products
industry. The residential sector is also a large user
of wood, accounting for one-third of the national

. wood energy vonsumption.

Another type of non-electric renewable energy use is
alcohol as a substitute for gasoline. This analysis
assumes most of the increase in alcohol will be in the
use of octane enhancers and oxygenates (alcohols and
alcokol-based ethers) for blending into motur gasoline.
Oxygenate blending is expected to increase because of
efforts to maintain high octane levels, reduce carbon
monoxide and other emissions, and lower the
aromatic content of gasoline. Fuels made up almost
entirely of ethanocl or methanol (83  percent
cthanol/methanol and 15 percent gasoline, so-called
neat fuelsi are possible but require fuel-flexible

-engines. In the period from 1990 to 2610, there could

be a slight penetration of neat fuels in the
transportation sector,

Other tvpes of non-electric renewable energy use
include active and passive suiar. Increased energy
contribution from these technologies in the long term
is anticipated based on more competitively priced
systems.  Increased energy contribution from passive
solar technologivs is anticipated, based on continuing
development of high-performance window materials.



How this AEO Compares with Others
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This chapter compares five alternate energy forecasts
for the yvear 20100 It contrasts EIA’s base case forecast
published in this AEO with thuse of DRI/McGraw-
Hill (DRD. the WEFA Group (WEFA), the Gas
Research  Institute (GRD and the American Gas

Association (AGA).  The four non-EIA - forecasts,
which include two independent gas sector studies and
two macroeconomic service studies, were chosen . for
comparison becanse they all provided estimates for
2010. We -also considered  other independent ol
electricity, and coal forecasts cited in the list of
references; however thev were not included in the
comparison table either because thev did not extend
to the vear 2010, or they provided ‘insutficient ¢+tail
for 200, As all of the five forecasts we comr.ured
did not agree on estimates for 1989, we used 1988
data for the reference vear, :

Alternative Views on OQil Prices
and Economic Growth

Similar ori World Oil Prices, - ‘
But Views on Other Energy Costs Vary

All five forecasts are based on a scenario of rapidly

increasing oil prices after 1990 as non-OFEC crude |

production peaks and slowly declines.  Decreased
output  from  the  major  non-OPEC producers,
particularly the United States and North' Sea, will
more than offset incremental annual increases in
output from the other ron-OPEC producers.  The
forecasts differ primarily on when and by how much
energy prices will increase. Regarding the impact the
oil price increase will have on the economy, there is
peneral agreement that lower growth and  higher
inflation will be the main effect.

By 2010 the cost of oil, measured in 1989 dollars, is
generally assumed to double. DRI, EIA, WEFA, and
GRI’s assumptions for oil price were similar, ranging
from 33200 to 53690 (Table 3). AGA assumed the
highest forecast of $4639.  The world oil price
assumptions of the  five forecasts are  generally
reflected in the projected petroleuns product prices,
All of the forecasts projected a gradually tightening
relationship between crude oil and natural pas over
the forecast period, “leading to higher natural pas
prices.

WEFA'S forecast shows higher cledtricity prices over
the forecast period, reflecting expectations of nevded
capacity additions a5 well as the cost of future
environmental regulations. DRI'S projected average
clectricity price is also high relative to GRI and EiA’s
after 2HM, when shorfage of capacity s anticipated.
EIA propects the lowest clectricity prives, in line with

its projection of higher coal demand and relatively
low coal prices.

Close Agreemént on GNP

There s a consensus on the overall performance of
the =conomy in 2H0; two of the five forecasts
ossunied GNP growth of 2.4 percent, while the other

“tnree assumed the slightly lower rate of 2.3 percent

(Fipure 16).  All the forecasts agreed that the rapid
rise in oil price after 1990 will trigger stower GNP
growth and higher rates of inflation, but slower
population growth is a significant tactor.

Projected estimates of inflation Yaried in a range of
4.4 to 5.3 percent, compared to the 1988 level of 3.3
percent. Ol prices are generally assumed to grow
faster than inflation as slower economic growth serves
to curb wage and price increases.  Manufacturing,
production and real disposable personal income are
both assumed to decline by roughly one-half their
1984 levels by all five forecasts.

Little Difference in Major Assumptions

Average Annual Growin Rates 1988 2010
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Figure 16. Assumed Growth Rates for GNP, Oil
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Table 3; Comparison of Energy Forecasts, 2010
I EIA T
1988 Base Case DRI "WEFA GRI AGA
Prices (1989 dollars)
. World Oil Price | , - SRR
‘(dollars per barrel) - 15.27 36.90. 3209 . 3359 3368 46.59
Natural Gas Wellhead ’ S : ’ S :
" (dollars per ) : o o ‘
" thousand cubic feet) 176 - 563 - 448 512 - 500 447
Coa) Minemouth o T ’ . ‘ o
(dollars per short ton). 23.02 2855 2956 3612 . n/a “'n/a
Average Electricity Price ; ‘ , ' R
(cents per kilowatthour) b62 o701 884 956 708 - 757
Economic (anrual percent) '
Real GNP Growth 44 24 23 23 24 23
3 Supply (Domestic Production)
Petroleum - - . o ‘ ’ ‘
-~ (million barrels per dav) 814 .. 7.81 750 6.00 - 7.20 7.45
Natural Gas . . C ' ' ’ . ‘ ‘
(trillion cubic feet) 1699 20.00 16.17 1586 1805  .1854
Coal ' ) . o L : .
{million short tons) 950 1617 1337 .. 1484 -n/a n/a
Net im'por\!vs
Petroleum . e , - - ‘
{million barrels per day} 659 1235 12.64 14.78 1340 - 1056
. Domestic Consumption
| Petroleum ’ o . . ‘ ‘
~(million barrels per day) 17.28 - 2032 2085 . 2058 20.60 18.00
Natural Gas ) ) : S .
(trillion cubic feet) 1803 2216 19.9] 19.63 2030 2194
Coal” ) ) - ’
- | (million short tons) 884 . 1,388 1,195 132 1273 113
3 ‘Electricity. o ‘ T o
{quadrillion Btu) . 880 . 14.63 12:40 13.87- 12.60 14.70
‘ u.s. Oil ImboH‘Dependeiu‘e ' o
! Almports/Consumption) 84 _ 61% 617 729, T 65% 594,

“Sources: See data sources in Appendix G.
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U.S. energy intensity (energy use per unit of GNP) is
expected to decline at a rate of between -1.2 and -14
percent annually over the forecasts (Figure 173 The
decline in encrpy intensity is directly related to GNP
and electricity use, since electricity is the least efficient
energy source. EIA and GRI, with the highest GNP
and electricity demand, project similarly slower rates
of decline in energy intensity. Conversely, WEFA and
DRI, with relatively Jower GNI' and electriaty use,
show faster rates of decline in energy intensity.

Accompanving the decline in energy intensity are the
continued improvements in the energy efficiency of
motor vehicles, appliances and industrial equipment,
as well as commercial buildings and residences,

A Narrow Range of Demand
Forecasts

Forecasts of averape total encergy demand growth
from 1988 to 2010 are fairly close, ranging from 0.9

EIA Projections of Electricity Growth
Are Highest

Demand Growth
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Figure 17. Annual Growth Rales for Total Energy
Demand, Electricity Demand, and Total
Energy Intensity, 1988-2010
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EIA Is Higher in Projection of Demand
for Gas and. Coal
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Figure 18. Change in Consumption of Major.
Energy Sources, 1988-2010

percent (AGA and DRD to 1.2 percent (WEFA and
ElA), with GRI in between (Figure 18). But, growth

Tis ouneven acroms the economic sectors and energy

sources. There is a consensus amang the forecasts
that electricity and ias a result) coal are the tuels that
will show the largest consumption increases, as
demand shares for oil, gas, and nuclear decline.

Projections for electricity consumption range from a
low of 124 yuadrillion Btu (DR to a high of 147
quadrilbon Btu {AGA).  Elecriaty demand by the
residential,  commercial  and  industrial sectors 1
generally expected to grow faster than the demand for

© gas and uil.

Coal consumption will be driven mainly by power
plant capacity additions and coal use is rrn,uu-d to
rise almost twice as rapudlv as overal tota)

primary cnergy use by EIA and WEFA,
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Declining Qil Supply, Rising
Consumption and Imporis in All

Forecasts

In 1988, US. petroieum production was 8.1 ‘million

“barrels per day and imports were 6.6 million barrcls
per dav. In all forecasts for 2010 petroleum
production is expected to continue its steady decline
however those forecasts with the highest oil price
assumptions generally had the highest preduction and
lowest imports.  WEFA at the low end of the price
range. projected the lowest US. oil production at 6.0
million barrels per dav. AGA, GRI, DRI and E{A are
fairlv close on production figures of between 7.2 and
78 million barrels per day.  Expectations of ‘net oil
imparts in 2010 range from a low of 106 (AGA) to 2
high of 14.8 million barrels per day {(WEFA) and
propcted oil dependence ranges from. 39 percent
- (AGA) 10 72 percent tWEFA), compared to 38 percont
in 1958, T : :
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Appendix A
Base Case Forecasts

+ Resource Prices, Economic
Growth, and Energy Efficiency

« Total Energy Supply,
Disposition, and Prices

» Petroleum Supply, Disposition,
and Prices

» Natural Gas Supply, Disposition,
and Prices

+ Coal Supply, Disposition,
and Prices

~ _+ Electricity Supply, msposmon,
- and Prices ,
'« Electriclty Generating Capabm'ty

'+ PResidential Consumption and
Price of Energy by Fuel

+ Commercial Consumption and
Price of Energy by Fuel

e Transportatlon- Consumption and
- Price of Energy by Fuel

« Industrial Consumption and
- Price of Energy by Fuel -
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. Table Al. Resource Prices, Economic Growth, and Ehergy Efficiency: BASE '

Year : ‘ i Annual

' Percent

‘ : S - Growth
1988 1989 1990 1995 - 2000, 2005 © 2010 19882010

Prices . .
World Qil Price * - . ‘ . o :
{1989 dollars per barreh ‘ 1527 1770 1680 2040 2780 3290 3690 41%|
Domestic Natural Gas Wellhead . , . 3
(1989 dollars per 1,000 cubic feet) 1.76 1.78 1.81 2.2% 3.23 4.36 563 | 5.4%

| Domestic Coal Minemouth - _ ‘ ‘
* 1989 dollars per short ton) 23.02 2285 2276 2344 2467 2660 2855 1.0%

_ |Economic Indicators *

Real Gross Naliénal Product’ L , i )
(billion 1982 dollars) ‘ 4024 4,139 4214 4783 5392 6066 6799 24%
Percentage Change from Prior Year 44% 29% 18% 30% 0% 26% 1%

. GNP Implicit Price Deflator L ‘ - :
{index 1982=1.000) - 1.213 1.265 1317 1.648 2,101 2656 3399 48%
Percentage Change froriPrior Year . 33% 43% 41% 48% 50% 48% 52% .

Real Dis sposable Personal Income . T '
(billion 1982 dollars)- L2793 2902 2938 3226 3562 03925, 4358 0 2.0%|.
Percentage Changc from Prior Year  4.3% 39% ' LI 23% 1.8%  2.2% 1.9%

[nd;x of 'Vlanufaclunng Producnon : . ‘
findex 1982=1.000) . CO1219 0 1248 1257 1470 1713 1949 2231 28%

Percentage Changc from Prior Year 5.0% 2.0% 1.1% 34% © 28% 27% 29%

. |Energy Efficiency
(thousand Btu per 1982 dollar of GNP} - o ‘ ‘ ‘
Oil & Gas Use C co 13120 280 1272 1199 1127 1008 923 -1.6%

Electricity Use : 219 215 218 220 221 218 215 -0.1%
Total Energy Use 2072 2034 2027 1921 1807 1694 -1595 .12%

¥ Cost of imported crude oil 10 U.S. refiners.

® Seasonally adjusted at annual rates, - ‘

" “Sources: Energy Information Administration (EIA). Monihly Energ) Review, DOEJ'ElA 0035(89/07): EIA, Perm
. leum Marketing Monthly DOE/EIA-D380(89/07); U.S. Department-of Commerce (DoC), Bureau of Economic

. Analysis. Survey of Current Business, July 1989 DoC. Office of Busmcss Analysis; PC-AEO Run DACB212,

Energy Informetion Administratien/ Annual Energy Outlook 1990
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- Table A2. Total Energy Supply, Dispo:'si'tion, and Prices: BASE

Year Annual
’ Percent
i . ‘ Growth
Supply and Disposition 1988 1989 1990 1995 000 2005 2000 198K- 2640
FEnergy Summary (Quadrillion Btu)
Primary Production _
Petroleum [9 5: 185 17.9 16.0 15.1 14.0 127 -1.9%
Natural Gas . , 175 ° 174 178 194 212 209 204 0%
Coal 207 . 213 216 235 2585 299 352 a9
Nuclear Power ) 57 56 59 6.1 6.2 6.5 65  06%
Renewable Energy* 6.0 65 6.8 1.7 a3 9.2 10.1 2.4%
Total Production 69.4 693 69.9 727 76.4 804 ° B49 094
Net Imports o )
Petroleum (including SPR) - 139 15.2 16.1 19.3 210 234 260  29%
~Natura] Gas : .2 13 1.4 2.1 2.7 29 29 4%
Coal/Other (- indicates export) 21 2.2 2.1 -2.1 -2.6 35 49 4.0%
Total Net Imports 13.1 14.3 15.4 19.2 211 228 4.1 28%
Consumption ' : .
Petroleum Products 342 34 44 36.0 372 383 199 0.7%
Natural Gas 18.6 18.9 19.2 213 23.6 214 B8 0.9%
Coal 18.8 19.0 190 - 207 220 252 289 2.0%
Nuclear Power 5.7 5.6 59 6.1 6.2 6.5 6.5 0.6%
Rencwable Energy/Other® 4.1 6.6 6.9 7.7 8.5 9.4 10.3 2.4%
Total Consumption * 834 842 854 91.9 974 1028 1084 2%
Discrepancy * 09 - -06 -0.1 0.0 00 0.5 0.5
[End-Use Prices (1989 dollars per million Biu) '
Residential ‘ _ h '
Heating Oni : 6.05 6.20 6.11 6.99 820 -9.21 1002 23%
Natural Gas 553 549 541 6.01 6.96 8.08 927 24%
Electricity 224867 2241 2219 2238 2294 2374 2414 0.2%
Industrial :
Residual Fuei Oil 222 246 249 319 447 53] 598 46%
Natwral Gas 97 289 300 337 435 544 A63  1T%
Transportation ‘ - - '
Motor Gasoline : 803 551 838 8.95 10.47 11.37 12.04 1 9%
Diesel Oil 6.84 6.9 6.69 7.55 8.76 9.76 10.56 2.0%
Electric Utilities .
Coal ’ ' 1.54 ° 146 1.47 1.59 .66 1.76 1.86 0.9%
Heavy Oil 2.52 2.7% 275 . 348 T4 5.54 6.2] 4.2%
Natural Gas ‘ 2.36 2.36 236 29 33 492 A0 3%

* Includes utiliy and nonuuility generation of hydroelectric power: geothermal, wood. waste, wind. photovoltaic,
and solar thermal sources for elecincity generation; and renewables consumed for.non-electnc purposes,

" Includes coal. net coul coke imports. and net electricity tmpons (fuel input equivalent).

- Same as foolnote a. plus net electncity imports and net coal coke imports, and minus biofuels for transportation,
? Includes 3 1 guadnllion Btus of renewable energy in 1985 that are not reported in EIA™s Monthiy Energy Review.
* A balancing tem. Includes stock changes., unaccounted for supply. losses, and gains.

SPR: Strategic Petroleum Roserve.

Sources: Energy Information Admimstration (EIA). Monthly Energy Review. DOE/EIA-0035K9/07): EIA. Office
of Coal. Nuclear. Electnic & Alternate Fuels: PC-AEQ Run DACB 212, 0103790,

Energy Inlormstion Administrations Annuat Energy Outicok 1990 41
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Table A3. Petroleum Supply, Disposition, and Prices: BASE’
{Quantities in Million Barrels per Day)

Anncal

Year
Percent
. o ‘ ‘ Growih
1988 - 1989 1990 ° 1995 2000 2005 2010 19ma2mo
Petroleum Production - .

Crude OHl B4 767 737 640 S8 535 - 478 -24%
Alaska ) 2.02 1.87 1.84 1.28 0.96 0.65 046 -6.5%
Lower 48 States 6.12° 579 5.54 512 490 4.70 434 - L6%

Nawral Gas Liquids 1.62 1.60 162 178 195 192 1.87 0.6%

Other * 0.71 071, 0.73 ° 080 0.90 [.03 [.18 24%
Taotal Production 10.47 9.97 9.71 8.97 8.71 . 8.29 7.8} -1.3%

Net Imports tincluding SPR) ‘ ‘

Crude Oil - 4958 569 594 \‘7.32 S, 809 913 100,38 347

Refined Products .63 151 167  i80 186 190 195 O8%
Total Net Imports 6.59 7.20 7.61 9.13 995 1102 1233 2‘.9%

Net Storage Withdrawals * © o ‘ .
Crade Oil and Produéts (excl. SPR; <008 003 000 001 003 000 001  -BY%
SPR Fill Rate ¢-) .05 .06 £0.05 .05 0.00 0.00 0.00 ‘

Petroleum Product Supplied : - :

Motor Gasoline ' 133 7.34 1741 152 1.7 7.99 838 0.6%

Jet Fuel 145 48 150  1.62 1.73 1.85 197 14%

Disullate Fuel 3z 312 317 3.29 338 3.50 368 0.8%

Residual Fuel L3 1300 19 147 149 140 132 -0.2%

Liguefied Pe(mleum Ga\cs 71.66 1.70 177 186 2.03 214 22 1.5%

'-'()fhcr S 234 o230 2.37 2.45 2.51 2.59 268 0 0.6%]

' Tolal Products Supplied 1728 1724 1741 1821 1884 1947 2032 0.7%|

Unacycounted for' 0,20 017 0.14 0.15 0.15 .15 0.15

World 0il Price * - ‘ S ‘

(1989 dullarskpgr barrel) - 18.27 17.70 16.80 20.40 ‘_27.80 32.90 36.90 4.1%

End-Use Prices {1989 dodlars per gallon) T ] ‘

Motor (1.1\(|]|nclrml 1ax) 100 106 . 105, 112 1.31 142 1.51 1.9%

Propane (1.54 053 055 053 {156 .65 0.74 1.5% |

Jet Fuel - , S DSY 056 053 . 067 085 100 112 3s5%

No. 2 Heatung Oil {1 R4 0 Ré (1.85 097 114 128 P 1.39 2 3%

Residual Fuel (doilars per barrel) 14.68 1629 16.26 2094 287} 33915 w02 34.44

* Includes refinéry processing gain. and other hydrocarbons and aicohol.

" A negalive () result represents an increase to inventories and a decrease (o total supply,

: Inn ludes crude inl supplied as product. unfinished oils, and all other finished petroleum products-not noted here.
A h.;l.mung. mem: unacvounted for crude oil supp[)
T Uintahimported crude ol to LS. refiners.

SPR: Siratepic Petruleurn Reserve.

4

Sources  Energy Informanon Administration iEIA; Munthiy Energy Review, IX)EJ!-!A 003897, ELA, Petra-
leum Murketing Monthly . DOF/EIA-0R(0K9A 7). PC-AEO) Run DACB212. 01/03/).
B . ) o
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Table A4. Natural Gas Suppily, Disposition, and Prices: BASE
(Quantities in Trillion Cubic Feet) ‘

Year ‘ ~ Annual

Percent

: , . Growth
1988 1989 . 1990 1995 2000 2005 2010 1988-2010

Natural Gas Production

Dry Gas Production : 1699 - 1691- 1725 1884 2058 20.24. 1976 0.7%
Supplemental Gas * 0.10 0.16 0.18 0.12 0.13 0.19 025 42%
Netl Imports 1.22 1.26 1.43 2.67 2.68 295 295 41%
Net Storage Withdrawals® 0.06 0.04 0.01 0.00 0.00 0.00 0.00
Consumption by Sector ‘
Residentiai ) 463 464 4.78 4.69 4.67 4.64 459 00%
Commercial 2.67 262 266 265 2.59 2.55 252 D3%
Industrial : 6.38 6.69 6.80 7.20 7.29 7.18 113 05%
Electric Utilisies 2.64 2.66 2.60 417 6.16 6.24 58 37%
Lease and Plant Fuel i.10 1.15 1.17 132 1.44 142 138 11%
Pipeline Fuel , 0.61 0.59 0.65 0.66 072 0.7 069 0.5%
Total Consumption T 18.03 1834 1866 2069 2288 2272 2216 09%

Unaccounted for¢ 0.34 0.03 0.20 033 0.51 0.66 0.79

Average Wellthead Price , ‘ )
11989 dollars per 1,000 cubic feet) 1.76 1.78 1.81 228 in 4.36 56 54%

IE.nd-Use Prices (1989 dollars per 1,000 cubic feet)

Residential 5.70 5.66 5.58 6.20 7.18 £.30 9.56 24%
Commercial 483 478 485 533 6.32 7.45 8.71 2.7%
Industnial : 3.06 2.98 310 347 4.48 5.61 6.83 37%
Electnc Utilities 2.43 244 247 2.99 395 507 6.18 4.3%
Average lo All Sectors * 4.00 3.92 398 431 5.16 628 7350 29%
e - — e e e e —— -~ _

“ Includes synthetic natural gas (results from the manufacture, conversion, or reforming of pctroleum and coal

- h»dr(x.drhum) and propane-air mixtures.

" Includes net withdrawals of dry natural gas from underground storage and liquefied nawural gas. A negative (-)

‘result represents an increase to inventories and a decrease (o total supply. A positive result represents a withdrawal |

from inventories and an increase to total supply.

* A halancing item: the sum of preduction, net imponts. and net storage withdrawals minus totaf consumption,

¢ Weighted average price. Weights used are consumption values by sector. excluding lease and plant fuel and
pipeline use.

Sources: Enerpy Infnrmatmn Admmmranon {EIA), Monthly Energy Review, DOEEIA-0N3S5(89/07). EIA. Natural
Cras Monthly, DOE/EIA-G130689/07).EIA, Electric Power Monthiy, DOE/EIA-0226089/07); PC-AEQ Run
DACBII12. 01/03/9H).

B




Table A5.  Coal Supply, Disposition, and Prices: BASE -
{Quantities in Million Short Tons)

Year ' Annual |.

' Percent

' e Growth
1988 1989 1990 1995 2000 2008 2010 1988-2010

{Coal Production * 950 973 987 1,085 LI78 1379 1617 24%
Net Imports (- indicates exports) . 93 95 92 -99 -126 -165 220 4.0%
imports 2 2 2 .. 5 - 8 10 12 82%
Exports . 95 97 95 - 104 133 . 175 232 4.1%
Net Storage Withdrawals ® .25 n 22 3 . 7 . -‘7.' ' -8

Consumption by Sector,

Residential/Commercial 7 6 6 - 6 5 5 -4 26%

Industrial i ‘ ‘

Coke Plants o 42 42 41 - 43 39 - 38 " 34 10%]
Other Industrial - 76 77 77 30 83 . 91 112 1.8%

Electric Utilities ‘ " 758 ‘759 769 856 822 1074 ' 1238 2.3%

Total Consumption - 833 884 893 984 1,049 1,207 1388 2.1%

" Discrepancy ¢ . ' Y . 5 0 0 0 0 0

Average Minemouth Price

‘1989 dollars pershortton)®  23.02 2285 2276 2344 2467 . 2660 (2855  1.0%

,rE‘nd-L'se .Prices {1989 dollars per short ton}

Residential/Commercial © ‘ ‘49.57 - 4876 48.65 5077  52.95 SS.R‘I 58.54 0.8%

Coke Plants 49.74 4932 4926 . 50.97 53.15 56.40 59.48 08%] o
Other Industrial , 3486 3439 . 3440 3548 3695 3902 4103 0.7%
Electric Utilities o . 3198 3076 3095 3284 . 34.14 36.16 3818 08%
Average to All Sectors * 3322 3209 3222 3395 3517 3706 3898 07%|

* Includes anthracité, bituminous coal. and lignite.

" From all stocks held by industrial plants, coke plants, electric wiilities, and producersjdtsmbulors A negative {- )
result represents an increase 1o inventorics. A posmvc result represents a withdrawal {rom inventories.

* A balancing item: the sum of production, net imports, and ncl storage u:thdrawah minus total consumptmn

¢ Free-on-board price.

 Weighted average prices. Weights used are consumption values by scctnr

Sources: Energy Information Administration (E1A), Manthly Energy Review, DOE/EIA 0(135(89!07} EIA, Quar-

terty Coal Repurt. DOE/EIA -0121(8972Q), Coal Production 1988, DOE/EIA-0118(88). PC- AEO Run DACB212,

le/Ol/‘)O ‘ :
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Table A6. Electricity Supply, Disposition, and Prices: BASE
(Generation in Billion Kilowatthours)

Year Annual
Percent
- Growth
, 1988 1989 1990 1995 2000 2005 2010 19882010
Electric Utilities
Generation by Fuel Type S .
Coal 1;538°  1.532 1,561 1.711 1,835 2,158 2.576 2.4%
Petroleum 149 151 130 186 198 175 151 0.1%
Natural Gas v '25_3 254 249 388 608 625 603 4.0%.
Nuclear Power 527 521 550 558 572 592 595 0.6%
Pumped/Other Storage * -9 -9 -9 -10 -10 11 -12 1.3%
Hydropower/Other * - 244 291 315 320 322 336 351 1.7%
Total Generation * 12,702 2,740 2,795 3153 3524 3875 4264 2.1%
Net Imports R 26 27 4% o 64 .68  35%
Nonutility Purchases 69 74 88 139 204 N 34 4%
Electricity Sales by Sector :
Residential 895 890 927 1046 1,156 1255 1.354 1.9%
Commercial/Other? . 788 Bi8 853 987 1,121 1,264 1414 27%
Industnal 900 903 909 1.049 1211 1350 1,521 244
Total Erectricity Sales’ 2580 2,612 2,689 3,083 3488 3870 4289 2.1%
Nonutilities
Generation by Fuel Type L
‘Coal o728 31 34 45 57 9 126 71%
Petroleum 74 5 5 7 8 10 12 48%
Natural Gas - 76 R4 98 122 148 176 204 4.6%
Onther Fossil ' 2 12 12 13 13 14 15 1.0%
Pumped/Other Storage * 0 0 0 0 0 Ll -2
Renewable Sources ' 59 60 61 90 123 156 189 5.5%
Total Generation * 178 192 21 278 351 446 544 54%
Sales 10 Ltilities 69 74 88 139 204 271 3 T4%
Generation for Own Use 109 118 123 139 147 178 210 J0%
\End-Use Prices (1989 cents per kilowatthour)
Residential’ T.80 7.65 157 7.64 7R3 ‘810 8.24 02%
Commercial 7.26 7.14 7.03 7.07 7.27 7.54 768  0.3%
Industnal 491 4 80 " S 4.70 4 88 ‘516 5.30 04%
Averageto All Sectors " 6.62 6.49 v '8 6.45 6.62 689 701 023%

* Includes hydroelectric pumped storage and. after 200X), compressed air and baitery storage.

2

* Includes transmission and distnbution losses.

"Other” includes geothermal. petroleum coke. biomass. wood, waste, solar. and wind.

“Onher” includes sales of electncity to Government. railways. and street lighting authonties.

< Toual is lower by 171 billion kilowalthours in 2010 because of demand side management programs,
" Includes petroleum coke, waste heat, blast furnace gas, coke oven gas, and anthracite culm.

* Includes hydroelecinc. biomass. geothermal. wood. non-fossil waste. solar. and wind.

* Weighted average price. including transportation, Weights used are consumption values by sector,
Sources: Energy Information Administration (EIA ), Monthiy Energy Review. DOE/EIA-UN35(89/07). EIA. Electric
Power Munthlv, DOE/EIA-0226(89/07 5. EIA. Office of Coal. Nuclear, Electric & Alternate Fuels: PC.AE(} Run

DACB212, 01/03/5).
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Table A7., Electncntv Geuer..tmg Capabllltv. BASE
(Million Kilowatts) '

Annual

Year
Percent
. . ‘ Growth |
1988 1989 1990 1995 2000 - 2005 2010 1988-2010
“|Electric Ut:lu;y Capabzhty
'] Net Summer Capability * o S
Coal Steam : 2946 2966 2970 3003 3133 3644 4339 [.8%
Other Fossil Sléarng L1446 1443 [44.2 137.0 130.5 . 1238 120.1 -0.8%
Combined Cycle ® 49 50 5.1 1140420 495 - 582 119%
Turbine/Diesel 4.5 459 46.1 356 70.8 76.9 845 1.0%
'Nuclear . ) 94.7 97.0 993  i02.8 1638 1038 - 997 "02%
Pumped/Other Storage 17.0 17.0 17.0 19.5 198 - 210 225 - 1.3%
Hydroelectric/Other ¢ 776 7.7 779 79.1 80.0 - 821 84.6 0.4%
- Total Utility Capability 6779 6834 6866 7058 7599 8216 9IS T 13%
Cumulalive Planned Additions * ‘ ’ - '
Coal Steam 0.0 20 30 10.5 159 169 17.2
Onher Fossil Steam 0.0 0.0 0.0 0.5 0.6 0.6 0.6
" Combined Cycle ® 00 00 0.1 2.5 30 3.0 30
Turbine/Diesel 00 15 17 a3 89 9 91
- Nuclear 00 34 5.7 9.2 104 - 104 116 .
- Pumped!O!hcr Storage 00 . 00 0.0 2.5 25 28 25
~ Hydroelectric/Other ¢ 0.0 02 - 04 1.7 22 22 22
Total Planned Additions 0.0 71 11.0 31.2 435 4.7 46.1
1 Cumulative Unplanned . Addlllons ‘ : -
Coal Steam . 0.0 0.0 0.0 0.0 136 . 673 140.1
- Combined Cycle *. 00 00 0.0 s M40 41.6 50.2
Turbine/Diesel 00.. 0.0 0.0 1.2 18.1 . 253 329
Nuclear 0.0 0.0 0.0 00 ° 00 00 0.0
Pumped/Other Sloragc 00 00 0.0 00 .00 1.5 Jo
. Hydroelectric/Other 0.0 0.0 0.0 0.0. 0.3 40 19
Total Unplanned Additions 0.0 0.0 0.0 11.1 66.1 1396 232
Cumulative Retirements 0.0 . 15 23 14.4 275 46 54.7
Nonutility Capability ‘ ' ‘ .
Coal ' . 54 60 - 68 9.2 11.8 189 264 1.5%
Natural Gas - 122 139 170 21.5 263 315 36.7 51%
Orher Fossil' 40 42 4.5 52 . 60 7.2 82 - 33%
Renewable Sourcex/Oiher' 9.8 F0.0 10.2 16.4 224 108 392 65%)
Total Nonutility Capability ns M1 8.8 ‘52.4 665 884 1105 39%

* The steady hourly output that generating equipment may 'suppl_v 1o sysiem load during summer peak demand.
® Includes natural gas. oil. and dual-fired oil/natural gas combined cycle capability.
* Includes hydroelectric pumped storage and, after 2000, compressed air and battery storage.
 Includes geothermal. wood. waste. solar. and wind.
* Cumulative additions from December 31, 1988, o
" Includes petraleum. petroleum coke, waste heat, blast furnace gas. coke oven gas, and anthracite culm.
* includes hydroelectric. biomass. geothermal, wood. nonfossil waste. solar and wind. and pumped/other siorage.
Source: Energy Information Administration, Office of Coal, Nuclear, Electric & Aliernate Fuels; PC-AEQ Run

- DACB212,.01/03/50.




Table A8. Residential Consumption and Price of Energy by Fuel: BASE

Year Annual

Percent

. . Growth
1989 ‘ 2010 1988210

Consumption (Quadritlion Btu)
Distillate
Liquefied Petroleumn Gas
Natural Gas
Electricity
Renewables
Other*
Total

Prices (1989 dollars per millioa Btu)

Distillate 6.05 6.20 6.11 6.99 8.20 921 iO.()Zl, 2.3% B -
Liquefied Petroleum Gas . 8.81 8.57 . 891 888 - 934 1044 I1L60 1.3% B B
Natural Gas 353 - 549 541 6.01 6.96 8.05 927 24%
Electricity . . 2286 2241 2219 2238 2294 2374 2414 0.2%

* Includes kerosene and steam coal. ’ .

Notes: Historical values are through 1986, Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthiy Energy Review, DOE/EIA-0035(R7/10);
State Energy Price and Expenditure Reporr 1985, DOE/EIA-D376(85); values for 1987 are estimates. PC-AEQ Run
DACB212, 01/03/90. :
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Table A9.. Commercial Consumption and Price of Energy by Fuel: BASE -
Year | Ainnual
Percent
o . S . © Growth
1948 . 1989 1990 1995 2000 2005 2010 juns 2010 '
Consumption (Quadnlhon Blu) . : : . .
Distillate CoND62 059 059 0 052 04S 0 040 038 .2.2%
Natural Gas - o275 270 275 273 26K 262 260 .00
: | Electnciy C 2860 278 0 2900 335 381 430 . 4N - 27%
-~ g Other*  * . 059 . 056 054 049 046 043 0 031 -16%
i Total ‘ : - 663 - 662 6.77 7.0 .39 1.76 8.20 R3S
Prices ¢ 1989 dollars per million Btu) . ‘
Distiliate . . 4.73 485 4.8 5.63 682 78| 8.61 2.8%
Natural Gas . 469 © 464 470 517 6.13 7.22 845 2.7%
Electricity _ "21.26 2081 0 2060 20.73 21.29 . 2210 2251 0.3%

* Includes kerosene. motor gasoline, residual fuel. and renewables. ‘
-Notes: Historical values are through 1986, Total may not equal sum of components duc 1o mdcpcndcnt rounding.

Sources: Historical data: Energy Information Administration, Monthly Energy Review. DOE/EIA-0035(87/10);
Stute Energy Price und Frpend:mrc Report 1985, DOEJ'EIA 0376(85). values for [987 are estimates. PC-AEO Run

+ DACB212, mmm
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Table A10. Transportation Consumption and Price of Energy by Fuel: BASE

Year Annual

Percent

. ) Growth
1989 2010 19882010

Consumption (Quadrillion Btu) . ‘ ‘
Distillate ' 153" . 3.6l 3.76 4.10 444 4.77 5.18 1.7%

Jet Fuel 2.98 303 3.08 133 3.55 3719 4.05 1.4%
Motor Gasoline 13.78 i3.76 13.88 14.05 14.40 14.91 15.61 0.6%
Residual Fuel - 080 0.72 0.68 0178 0.82 090 ° 099 0.9%
Other* 0.92 0.89 0.97 100 1.10 1.11 112 0.9%

Total : 2202 2201 2236 2323 2430 2549 2692 09%

Prices (1989 dollars per million Btu) ) .
: ' 6.84 6.95 6.69 7.55 876 976 1056 20%

" Distillate :

Jet Fuel 396 421 404 S01 636 749  8I9  35%
Motor Gasoline 803 851 838 895 1047 1137 1204 19%
Residual Fuel 210 233 236 106 434 518 584 48%

* Includes kerosene, electricity. liquefied petroleum gas, lubricants, waxes, natural gas and renewables,

Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(87/10);
State Energy Price and Expenditure Report 1985, DOE/EIA -0376(85); values for 1987 are estimates. PC-AEO Run
DACB212, 01/03/90.




, Table A11. Industrial Consum“pt:mn' and Pi‘ice of Energy by Fuel: BASE

Year Annual

' . Percent

) . ., Growth

1988 1989 -1990  :|995 2000 2005 2010 19%8-2010)

Consumption (Quadrillion Btu) - . ) P : :

. Distillate COR32 129 1260 138 0 141 143 1[.50 0.6%
Liquefied Petroleum Gas 1.66 1.70 1.77 200 230 250 27 2.3%
Petrochemical Feedsiocks 094 093, 0.95. 1.10° 1.23 - 1.35 1.50 2.2%
Residual Fuel . . 067 060- 056 0.53 049 049 05! -1.3%
Natural Gas ’ ; " 771 8.08 821 B79 9.0! 8.86 877 06%
‘Meallurgical Coal - ‘ . - 108 1.04 1.1 Lid 106 T 097 090 -va%
Steam Coal o 1.69 1.69 1.71 175" 1.81 198 . . 243 - 1.7%|"

Electricity o .07 jos 30 358 . 413 46l 519 24%|
Renev.ables . 243 245 0 246, 294 345 395 444 28%
Other * ' : 301 398 406 416 4ld - 4lS 419 02%
- Total Y 2457 2483 2530 - 2740 2901 3029 - 3215 1.2%

Prices (1989 dollars per million Biu) o - —

Distillate 4.36 4.47 4,40 5.27 6.47 747 - 8128 3.0%
Liquefied Peiroleum Gas 543 « 527 5.49 5.54 6.01 7.09 4.2} 1.9%

- Residual Fuei -~ .. 222 246 ..249 319 447 531 598  46%
Natura) Gas - 297 289 300 3.37 4135 5.44 663 37%
Metallurgical Coal ' 185 184 184 190 - 199 ' 210 222 O08%
Steam Coal NI - 1.56 1.55 1.55 1.62° 170 . '1.80 190 09%
Electricity o ©1438 1407 1393 1376 1431 1512 1553 04%

" Includes kerosene. hiquefied petroleum gas. lubricanis, waxes, motor gasoline, and hydropower.
" Notes: Historical values are through 1986. Total may not equal sum of componenis due to independent mundlng
. Sources: Historical data: Energy Information Administration, Monihiy Energy Review, DOZ/EIA-0035(R7/10):"

State Energy Price undErpenduurf Repurr 1985, DOE/EIA-OW(:(SS) values for 1987 are estimates. PC-AEO Run

DACB212. 01/03/%).




Appendix B
Low Oil Price Case Forecasts

Resource Prices, Economic
Growth, and Energy Efficiency

Total Energy Supply,
Disposition, and Prices

~ Petroleum Supply, Disposition,
and Prices

- Natural Gas Supply, Disposition,
~ and Prices '

. Coal Supply, Disposition,
and Prices"

Electricity Supp!y. Disposition,
and Prices

Electricity Generating Capability

Residential Consumption and
Price of Energy by Fuel

Commercial Consumption and
- Price of Energy by Fuel -

Transportation Consumption and |
- Price of Energy by Fuel

Industrial Consumption and
Price of Energy by Fuel
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Table Bl." Resource Prices, Economic:Gmiwth, and Energy Efficiency: LOW OIL PRICE

B £ i : . Annual

‘Percent

o - . . . o Growth
T1988 -T 1989 1990 1995 2000 © 2005 2010 wssamo| -

Prices
World Oil Price * ’ . ‘ ; o -
(1989 dollars per barrel) . 15.27 17.10 14.40 |4.3‘07 . 19.80 2350 25.90 2.4%
Domestic Natural Gas Wellhead o ‘ : o
(1989 dollars per 1.000 cubic feet) ] 1.76 g 171 . L6l 214 30630 383 o 4.59 4.5%|

Domestic Coal Minemouth . o ‘
(198'9‘dollars‘pershonlcn) 23.00 2285 2289 2386 2523 ’26,96‘ 28.66 1.0%

Economic Indicators *

Real Gross National Produi:t C - ‘ » ' . . T .
tbillion 1982 dollars) 4,024 4139 4214 4900 5456 6,160 6921 25%|
. | Percentage Change from Prior Year 44% 25%  18% 33% - 19%  26% . 1%

GNP Implicit Price Deflator ‘ . o ‘ :
{index 1982=1.000) 1.213 1265 1317 1640 2,120, 2673 3416  4.8%
Percentage Change from Prior Year  3.3% ~ 43% 41% 49% 51%  47% 52%

Real Disposable Personal Income | ) ’ ' ‘ R S :
(billion 1982 doliars) S 2793 2902 2935 3280 3594 3957 4408 2.1%
Percentage Change from Prior Year  43%  3.9% L1% '25% 16% -22% 19%

Index of Manufacturing Production . - : ‘ L
~ findex 1982=1.000) 1219 1244 1257 1516 1735 1988 2285 29%
Percentage Change from Prior Year 50  20% 11% 38% 26% 28% 29%

Energy Ffﬂciency
{thousand Bty per 1982 dollar of GNP) B » ' ,
Oil & Gas Use : 1342 1280 1276 1211 11.51 10.48 9.63- -14%

Electricity Use , 219 216 221 219 222 218 215 -0.4%
Total Energy Use 2072 2034 2032 1918 1832 17.20 1625 -1.1%|.

D

* Cost of imported crude oil to U.S. refiners,
® Seasonally adjusied at annual rates.

" Sources; Energy Information Administration (EJA). Monthly Energy Review, DOE/EIA- (X)35(89f07) EIA Petro- .
leum Murketing Monthly .DOE/EIA-0380(89/07); U.S. Depanment of Commerce (DoC). Bureau of Economic’

? Analysis. Survey of Currmt Business, July 1989; DoC. Office of Business Analysis; PC- AEO Run DACC48S,

N1/03/90.

s2 ' ‘M'Energy Intormation ‘Administration’ Annusl Energy Quttook 19#0
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Table B2. Total Energy Supply, DisMition, and Prices: LOW OIL PRICE

Year ‘ Annual
- Percent
. - . Growth
Supply and Disposition 1988 1989 1990 1595 2000 2005 2010 198%-2010
Fnergy Summary (Quadrillion Btu )
Primary Production
Petroleum 195 - I8.4 176 14.5 128 12.1 113 . -25%
Natural Gas 17.5 174 17.4 18.9 204 20.6 20.0 0.6%
Coal 207 213 217 236 261 302 352 24%
Nuclear Power 57 56 5.9 6.1 6.2 6.5 65 0.6%
Renewable Energy* 6.0 6.5 6.8 i 8.3 9.2 10.1 2.4%
" Total Production - 69.4 692 69.3 70.8 73.9 78.5 830 08%
Net Imports L o :
Petroieum (including SPR) 139 15.5 17.1 227 25.7 281 318 38%
Natural Gas 1.2 1.3 1.4 2.1 2.7 29 29  41%
Coal/Other (- indicates export) * -2.1 -2.2 -2.1 -22 2.6 -35 48  3%%
Total Net Imports 13.1 14.6 164 - 22, 6 25.7 226 299 18%
Consumption o "
Petroleum Products 342 ul 350 384 199 413 44.1 1.2%
Natural Gas 18.6 18.8 18.8 209 29 23.2 225 0.9%
Coal o 18.8 19.0 19.1 20.8 22.5 285 9.1 2.0%
Nuclear Power 57 56 59 6.1 6.2 6.5 65 06%
Renewable Energy/Other © 6.1 6.6 69 7.7 8.5 94 103 24%
Total Consumption * ) 8)4 84.2 85.6 940 1000 1050 1125 14%
Diwcrepancy * 09 5.4 0.1 0.6 -0.5 02 0.5
\End-Use Prices (1989 dollars per million Bru) :
Residential , ‘
Heating Oil 6.05 {6.l0 5.54 6.02 7.01 7.86 8.38 1.5%
Natural Gas 553 346 5.22 5.81 6.57 734 07 17%
Electricity ‘ 2286 2239 2192 - 2236 2280 2342 2367 02%
Industrial ’
Revidual Fuel Oil 222 238 2.4 2.39 330. 393 44 1%
Natural Gas 297 2.84 2.78 126 4.10 488 5.62 2.9%
Transportation . . :
Motor Gasoline ' BN 848 774 794 603 - 971 995  1.0%
Diesel O1l 684 691 643 690 787 K7l 922 149
Flectric Utilities T ' ' :
Coal . )54 1.46 1.47 1.59  1.67 1.76 185 08%
Heavy v 252 Im 2.40 2.72 356 419 . 458 2RK%
Natura) Gas - , 2.36 2.33 217 2.66 353 40 $06  3.5%

. * Includes uulity and nonunlity generation of hydroelectric power: geothermal. wood, waste. wind. phowvollaic,
and volar thermal sources for electricity generation: a.nd rencwables consumed for non-clectne purposes,

" Includes coal. net coal coke tmports. and nel electricity imports (fuel input equivalent).

2 ° Same ay footnote . plus net electricity impnns and net coal coke imports. and minus biafuels for transpartation.

* Includes X1 quadnllion Bius of renewable energy in 1988 that are not reported in EIA's Monthly Energy Review.

* A balancing item. Includes stock changes, unaccounted for supply. losses, and gains.

SPR: Stratcgic Petroleumn Reserve.

Sources: Energy Information Administration (EIA), 'ofnm'hl\ Energy Review, DOE/EIA-0035189/07,. EIA. Office

of Coal. Nuclear. Electric & Alternate Fuels: PC-AEQ Run DACCJ4RE. 0)1/03/).

Energy Inlormation Adminisirailon Annusl Energy Oullonk 1990
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Table B3.  Petroleum Supply. Dlsposmon. and Prlces. LOW Oll PRICE
(Quantities in Million Barrels per Day)

Year ‘ ) ‘Annual

* Percent

. . .+ Growth
1988 1989 1990 - 1995 2000 2005 2010 jusk.2min

FPetroleum Production : _ o .
Crude O} - ‘ - 814 - 765 7.23 571 4.77 14 40 31%

Aldsha ‘ Lo2m | 87 1.81 1.15 0.67 039 033 .79%
Lower 48 States ©o62 5.77 542 456 4.1l 3196 376 2.2%
Natural Gay Liquids 162 . 1.60 1.62 1.77 192 193 187 0.6%
Onher * R 0071 0 074 0.85 0.97 L1l 130 28%]
Total Production 10.47 9.96 ‘9,58 832 7.66 7.40 7.27 -16%
Net Imports (including SPR) . :
Crude OIl T 398 576 629 892 1022 ILI9 1265 33%
Refined Products : 1.63 - 1.57 175 204 210 - 213 338 15%
Total Net Imports S 659 733 B4 109 1232 1732 1493 38%

~ Net Storage Withdrawals ® o . ‘ _
Crude O1 and Products (excl. SPR) 008 011 001 0.02 0.06 0.03 0. 3.0%

SPR Fill Rate’(-) ‘ 005 .0.06 -005 005 000 0.00 0.00
Petroleum Product Supplied .
Motor Gasoline 7.34 7.35 7.47 7.76 8.09 8.54 9.12  1.0%
Jet Fuel . .45 I.48 1.54 1.74 1.83 1.97 213 18%
- Distitlwte Fuel o 312 313 . 324 382 164 3.79 4.00 1.1%
Residuai Fuel . 138 132 126 0 187 - 1.88 .72 . 190 1.5%
Ligueflied Petroleum Gases 1.66 1.70 1.81 1.99 2.7 2.31 246 18%
| Other: ' ‘ 2330 230 2390 251 257 266 278 0.8%
Total Products Supplied , 1728 1728 17,70 1940 2019 2099 2239 1.2%
Unaccounted for? 0.20 0.17 014 7 015 0.15 0.15 0.15
World Oil Price * . : ' .
(1989 dollars per harrel) ‘ 1527 1710 © 1440 1430 1980 2390 2590 2.4%
End-Use Prices (1989 dollars per gallon) ‘
Mowor Gasoline tinel. 1ax) 1.(¢) 106, 097 0.99 1.13 1.21 1.24 1.0%.
Propane . . 054 0852 051 046 0.47 0.52 .58 0.3%
Jet Fuel ‘ 053 055 048 D55 069 0K 090 244
Mo, 2 Heating Onl ().84 083 077 DR4 D97 1.9 1.16 |.5%.
Rexidual Fuel tdollars per barrel) 1465 1585 1405 1619 2165 2548 28027 3.0%

Includes.refinery processing gain. and other hydrocarbons and alcohol,

A pegative (- result represents an mcredsc to inventories and a decrease to 1otal supply.

<< Includes crude onl supplied as prndm.t unfinished oils, and all other finished petroleum prndugts nul nntLd here.

PEA hatancing item: unacvounted for crude oil supply.
© Costof imported crude oil to US. refiners.

= SPR: Siruegic Petroleum Reserve, :

. Sources. Energy Informunon Admlnlxtralmn II:I‘\D Meonthly Frergy Review, D()F/‘E[A DO351%9/07 ). F]A P(Iru

“ewm Marketine Monthly, DOEEIA-O3KKY/07) PC-AE() Run DACCIS, ()l/()’:/‘)ﬂ .

.
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Table B4. Nathral Gas Supply, Dispbsition, and Prices: LOW OIL PRICE
(Quantities in Trillion Cubic Feet)

Year . Annual

: Percent

- ‘ Growth
1988 . 1989 1990 1995 00 2005 2010 i9%8-2010

Natural Gas Producﬁon Co - . .
Dry Gas Production 4 1699 1684 1684 1832 1979 1997 1936 0.6%

Supplemental Gas* 010 016 018 021 0.23 0.25 034 57%
Net Imports 122 126 143 207 268 295 295 41%
Net Storage Withdrawals ® ‘ 006 004 001 0.00 000 000 0.0
Consumption by Sector o :

Residential 4.63 4.64 4.78 471 4.70 470 4.68 0.1%|

Commercial - 267 2.62 2.66 265 262 2.60 263 0.1%

[ndustrial . 6.8 6.64 6.54 6.93 7.02 7.05 717 05%

Electric Unlities 2.64 2.65 2.53 4.06 5.78 6.08 5.35 13%

Lease and Plant Fue! 1.10 1.14 1.12 1.28 1.39 1.40 1.36 1.0%

Pipeline Fuel 06l 58 0.63 0.64 0.69 0.70 068 04%

Total Consumption 1803 1828 1826 2028 2220 2252 2187 09%
Unaccounted for © 034 003 0.20 0.32 049 0.65 0.77

Average Wellhead Price ;
11989 dollars per 1,000 cubic feet) 1.7¢ L.71 L6l .14 .03 kF.X] 459 45%

End-Use Prices {1989 dollars per [,000 cubic feet)

Residential 5.70 563 538 ' 5.99 6.77 i56 8.2 1.7%
Commercial 4.83 475 = 4.63 5.18 59 576 7.52 0%
Industnal 106, 293 2.87 136 - 423 503 . 580 2.9%
Elecinc Lulities 243 2.40 224 274 364 44 522 3.5%

Average to All Sectors ¢ 400 389 378 416 488 566 647 22%

* Includes synthetic naiural gas (results from the manufacture, conversion. or reforming of petroleum and coat
hydrocarbons), and propane-air mixtures.

* Includes net withdrawals of dry natural gas from underground storage and liquefied natural gas. A negative (-)
result represents an increase to 1nventories and a decrease to total supply. A positive result represents a withdrawal
from inventories and an increase to total supply.

* A balancing item: the sum of production. net imports. and net storage withdrawals minus total consumption,

® Weighted average price. Weights used are consumption values by sector, excluding lease and plant fuel and
pipeline use. . : .

Sources: Energy Information Administration (EIA). Monthly Energy Review. DOE/EIA-0035(89/07). EIA. Natural
Gas Munthiv, DOEEIA-O13cR9/07 1 EIA. Electric Power Monthly, DOE/EIA-0216189/07), PC-AEO Run
DACCA88. 01/13/90. ‘ ' - :

Enetgy Information Admintatratlon: Annual Energy Qutiook 1990 . 3.
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: v Table BS Coal Supply, Disposition, and Prlces LOW ()IL PRILI'
- ‘ | (Quammes in Million Short Tons)
Year . Annual
Percent
. Growth
CTYRR L 1YY 1990 1998 0000 2008 2010 92010
’I;/f""‘ ‘ | ‘ , I ’ ‘ ' ) . . ‘
- Coal Production * ‘ 950 . 975 . 934 109 1203 139} L6200 25%
Net Imports (- indicates exports) 93 95 .92 .106 126 -162  -217 39%
Imports ' 2 2 22 o5 8 10 12 . 82%
Exports ‘ ‘ Les 97 94 105 133172 229 4%
Net Storage Withdrawals " 28 1 22 T L .
Consumption by Sector
Residéntial/Commercial ER 6 6 [ 5 3 6%
: : Industnal o
N Coke Plants : 42 2 - 2 - 43 40 Y 4 D%
' Other Industrial. ’ 76 7o 1 - 81 R4 92 11} 1R%
.Electric Utilines ‘ B A1 760 . 774 _BSh 4 1091 1244 23%
Total Consumption - 883 886 900 A8 1073 1225 1396 1%
Discrepancy © = - ot 5 0 0 0 0 0
Average Minemouth Price , - :
{1989 dollars per short romy® 2302 2285 2289 23x6 2523 2696 1866 1.0%
[End-Use Prices {1989 dollars per short ton) ’
_7"/ 5 _ Rcsldenual/‘(fo-mmcrcial 4957 4RT6H  AKBS 5077 53120 5584 5820 07%
Coke Planis . . 49.74 49 .12 49 26 51.06 53.65 56,46 59.14 0.8%
Other Industrial ) ME6 0 MW M 3871 37350 921 092 07%
Elecinc Unlities 31.9% X155 RIV ) 3299 . 47 16.31 IR0 NEg
A Average 10 All Sectors® 3322 3192 MLS3 M1 3549 3721 B3 07%
T R * Includes anthracite. bituminous coal, and hgnite,
® From all stocks held by industrial plants. coke plants. electne utilities. and prrxiuaerxldnlnbumr\ A neg.m\r (-1
result represents an inurcase to IAveNLones. A positive result represents a withdrawal from: inventories:
* A halancing item: the sum of pmduumn nel imports, and net storage mlhdraualx minus total uvmumpmm
* Free-on-Loard pnve. :
¢ ‘r\'clghlcd average pnces. Weights used are consumption values h\ sector.
Sources: Fnerg\ [nformation Admmntrnium (ETA), Maunthiy Energy Review, DOEEIA-OG3SRYMNT) EIA. Quar-
terly Coul R(rmrr DOEEIA-OL 21920y € rul Prmh.u tien thx DOEEIA O [KlHK; PC-AEQ Run DACCIRK,
01/4)3/).
e P .
"
/ ‘ / . <



Table B6. . Electricity Supbly, Disposition, and Prices: LOW OIL PRICE.
{Generation in Billion Kilowatthours)

Year Annual
' Percent
‘ Growth
. 1988 1989 1990 1995 2000 2005 2010 19282010
Electric Utilities
(;eneration by Fuel Tvpe . :
Coal 1538 1537 1596 (716 L.BB1 2,192 2587 149
Petroleum 149 152 118 62 . 271 23; 263 6%
Natural Gas t 283 254 255 175 S62 . 69 S 3%
Nuclear Power 527 521 Sso 558 S72 592 S9S  0.6%
Pumped/Other Storage * -9 -9 -9 -10 A0 Lt A2 13
Hydropower/Other a3 290 s 320 j22 36 151 1.7%
Total Generation * 2,702 2,747 2845 3220 3597 3952 4348 2.2%
Net Imports 32 26 27 46 60 &4 68 35%
Nonutility Purchases 69 74 88 139 204 27 N 74%
Electricity Sales by Sector . ‘ ‘
Residential RS 891 912 1,054 1.163 1,259 1.3 1.9%
Commercial/Other? 785 R19 R60 991 1.128  1.268 1.409 27%
Industrial ‘ a00 906 933 LI04 T 1,266 1415 1603 27%
Total Electricity Sales' 2,580 2,616 2,725 3149 3554 39 4364 2.4%
Nonutilities
(ieneration by Fuel Type ‘ ,
Coal 28 3 4 45 57 9 126 7.1%
Petroleum T4 5 5 7 8 10 12 48%
Natural Gas - 76 24 9% 122 148 176 HH 4.6%
Other Fossil' 1 12 12 13, .1 14 15 1%
Pumped/Cther Storage * 0 0 0 (O 0 el -2
Renewuble Sources * 59 60 61 ) 123 156 %Y 5.5%
Tatal Generation ' N 178 192 211 278 351 436 S44  52%
Sales to Utilities 69 74 13 139 204 271 RX* T.4%
(ieneration for (Jwn LUse 109 118 12 - 139 147 178 210 A0%
lEnd-Use Prices (1989 cents per kilowatthour) ‘
Residential : 7.80 7.64 741 763 7.7% 7.99 X.07 0H,2%
-Commercial .16 749 648 7.07 7.22 7.41 752 0.%
Industnial ‘*:‘” 4.%0) 465 469 484 508 513 0 2%
Average to All Sectors * 6.62 6.48 6.\ 6.42 '6.55 6.75% 681 0.01%

* Includes hydroelectne pumped storage and. atter 2000 compressed air and battery sforage.
Cnher” includes geothermal. petroleum voke. hiomass. wood, waste, sotar, and wind,

*Includes transmmssien and distnbution [osses.

 "Onher” includes sales of electricity 10 Government. railways, and sireet lighting suthonties,

T Totn s lower by 171 hithion kijow atthours in 2000 because of demand side management programs,

" Inciudes petroleumn coke. waste heat. blast turnage gas. coke oven gas, and anthracite culm,
f Inciudes hvdroelectrie, bromass, geothermal. wooxd. non-Tossil waste. solar. and wind,
T Weighted average price. including transportabion. Weights used are consumption vatues by sector.

Sources: Energy Information Administration (ELA ) Monthly Enerey Review  DOE/ELABSROO0T, EEAL Electrn
Fower Monthly, DOFFELA-0226080/07 0 EIA . Otfice ol Coal, Nuclear, Electne & Altemate Fuels; PC-AERQ Run

DACCaxs, O 3AK:
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Table B7. ' _Electrlcm (:eneratmg Capabllm LOW OIL PRl( E
" (Million Kilowatts) ~

Year . Annuazl
' ' i Percent
L . ] : Growth
1988 1989 1990 T 1995 2000 2005 2010 12000
Electric Urility C apabthty
Net Summer Lapablht\ - . .
Coal Steam ‘ 2996 2966 2970 3003 3212 3001 4362 1KY
Other Fossit Steam T 16 1443 T 1432 1370 1305 1238 1200 08%
Cumbined Cycle ™ L 19 50 . 5 121 374 . S1LS eh2 125%
Turbine/Diesel M 459 36 622 765  RiH Y14 313G
Nuclear ' : %7 970 993 102% 1038 103K 997 0.2%
Pumped/Other Storage ° 170 170 17.0 195 195 210 28 13
Hvdroelectric/Other * ' 77.6 77T 7719 791 - RO R2.1 K46 (3%
Total Utitits, Capability 677.9 6834 6866 7130 7689 8370 9206 1.4%
Cumulative Planned Additions® =~ o - . ' o
Coal Steam 0.0 w -30 105 159 169 172
Onher. Fossil Steam ' 0.0 0.0 0.0 0.5 0.6 06 - 0.6
Combined Cycle® - ‘ 00 00 01 - 25 0 30 - 30 30
Turbine/Diesel o 0.0 s 17 43 89 91 9.1
Nuclear B 06- 34, 57 92 4 104 116
Pumped/(nher Smrage - 00 00 00 28 25 25 25
Hydfoelectine/Onher - 0.0 0.2 04 17 22 22 22
Total Planned Additions T 00 71 - 1L0 3L2 0 438 0 W7 Wi
Cumulative Unplanned Additions R '
Coal Steam ' 0.0 0.0 60 - 00 216 - 729 {323
Combined Cycle * 00 00 -00 46 294 436 5K
Turbine/Dhesel c 0.0 00 00 13.7 REN 30 398
Nuclear ) 00 06 - GG .00 00 (10 (1.0
Pumped/Other Storage © - , 0.0 0.0 00 00 - 00 1S an
Hsdroclectnc/Other | 00 00 0.0 0.0 0.3 0 79
Total Unplanned Additions 0.0 0.0 0.0 183 751 1550 2514
Cumulative Retirements ™ | 06 15 23 “14.4 278 4.6 7
LNonutility Capability S
Conal L84 AN 68 9.2 118 N9 264 TS5
\atural Gas Co N b3 13y 170 21S. 263 S 3T S0%
nher Fossil”’ ‘ 40N 1z 45 - 852 6.0 7.2 X2 L
Renea able Sources nher * 9. 100 102 164 224 WK 392 K5
Tota) Nonubility Capability NS M1 M5 524 665 383 1105 59%

* The ~teady hourls output that generating equipment mas ~upply 1o system load during summer peak demand.
" Includes naiural gas, oil. and dual-fired mii/natural gas comhbined cvlé capability.
Includes hvdroelectnc pumped storage and. after 2000}, anprrsscd air. .md battery storage.
" Includes geothermal, wond, waste. sodar, and mnd :
T Camulainve additions frim December 21 JYRN.
“Includes petroleum. petroleum coke. waste heat. blast furnace gas, coke oven ga~. and anthracite culm,
* Incudes hydrielectric, biomass, geothermal, wood: nontossil waste. solar and wind. and pumped/nther dorage
Scwurcer Energy Information Administration. Otfice of Coal. Nucleur. Hutm & Alternate Fuelv: PC-AES) Run |
DACT dxm, !l] lla"ll




Table BS.

. — ——_

' Includes kerosene and steam cozl.

Residential Consumption and Price of Energy by Fuel: LOW OIL PRICE

—_—— =
" Year Annual
Percent
S o _ Growth
1988 - 1989 1990 1995 2000 2005 2010 19uk.2010

Consumption (Quadrillion Btu) L
Disullate '1.08 1.02 1.03 0.86 0.77 0.71 068 -2.1%
Liquefied Petroteumn Gas 043 0.44 047 . 036 0.29 025 021 -31%
Natural Gas 4:77 478 492 486 485 484 4.83 0.1%
Electnicity 3.05 Jo4 3.18 3.60 3.97 4.29 461 1.9%
Renewables 092- 093 093 098 1.05 1.12 1.20 1.2%
Other* 016 0.16 0.16 0.18 019 020 0.2) 1.2%
Total 1042 1037 1070 1083 1113 1142 1174 05%

Prices (1989 dollars per million Btu) .’

Distillate 605 610 554 602 701 786 838 1.5%
Liguefied Petroleum Gas 8.81 "8.43 826 784 810 879 9.51 0.3%
Natural Gas 5:53 5.46 5.22 5.81 6.57 7.34 8.07 1.7%
Electricity 2286 2239 2172 2236 2280 2342 2367 0.2%

Notes: Historical values are through 1986, Total may not equal sum of components due Lo independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energ v Review, DOE/EIA-0035(87/10);

State Energy Price und Expenditure Report |

DACC48%, 01/03/50.

754

985, DOE/EIA-0376(BS); values for 1987 are esumates. PC-AEQO Run




Table B9. Commercial Consumption and Price of Energy by Fuel: LOW OIL PRICE
g Year Annual
Percent
5 . ‘ _ " Growth
N g ) : 1988 © 1989 1990 1995 2000 . 2005 2010 19sx.2000
Consumption {Quadrllhon Btul .
_ Distillate . 062 059 059 0.54 047 042 041 199
‘ Natural' Gas. ‘ 275 2.70 275 274 270 269 2 01%
. Eleciricity. S 266 - 278 292 13 3.82 430 - .479 . 2.7%
_;ij ‘ ) Other* C 0.59 0.56 0.55 0.51 0.47 0.45.- 043 -1.4%
: Toal 6.63 6.63 6.82 7.15 7.46 7.85 833 1.0%
Prices (1989 dollars per million Btu) L . ‘
y Distillate 473 477 433 480 576 660 0 701 1.9%
Natural Gas 469 461 . 449 499 ST 655 729 209
E Electncity . : 2126 20.78 2016 2071 2116 2179 22.03 0.2%
' Includes kerosene. motor gasoline, residual fuel, and renewabiles.
! .Notes: Histoncal values are through 1986. Total may not equal sum of components due to mdepcndenl rounding.
b Sources: Historical data: Energy Information Administration, Mnmhh Energy Review, DOE/EIA-0035(87/10);
E State Energy Price and Expenditure Reporr 1985, DOEJEIA-O)?()(BS) valucs for 1987 are e\nrr ates. PC-AEO Run
¥ DACC488, 01/03/90. . :
.




Table B10. Transportétidn Consumption and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
Percent
: Growth
19887 1989 1990 1995 - 2000 2005 2010 19k8-2010

Consumption (Quadrillion Btu) ) :
Distillate ) 353 3.63 3.86 432 - 466 5.03 546 - 2.0%
Jet Fuel : 2.98 jo4 3116 3.58 3,76 4.05 4.37 1.8%
Motor Gasoline - 13.78 13.77 13.99 14.51 15.11 15.93 17.01 1.0%
Residual Fuel - ’ : 0.80 0.72 0.71 0.80 0.88 0.97 1.06 1.3%
Other® ‘ 0.92 0.89 0.us 0.98 1.06 1.09 1.09 0.8%
' Total ' 2202 2205 2267 2419 2547 2707 2899 1.3%

Prices (1989 dollars per million Btu)

Distillate : : 6.84 6.91 6.43 6.90 7.87 8.71 922 1.4%
Jet Fuel ©39% 404 35 409 518 613 671  2.4%
Motor Gasoline 803 ' 848 7.74 7.94 9.03 9.71 995 1.0%
Residual Fuel ‘ 2.10 2.26 2.02 2.28 319 3.81 423 12%

—-
* Includes kerosene, elecinicity, liquefied petroleum gas, lubricants, waxes, natural gas, and renewables.

Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(87/10),
Stare Energy Price and Expenditure Report 1985, DOE/EIA-0376(85); values for 1987 are esuimates. PC-AEO Run

DACC488. 01/03/90.
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- - Table B11. Industrial Consumptihn and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
‘ Percent
. . o Growth
1988 1989 1990 1995 2000 . 2005 2010 1988.2010
Consumption (Quadnlhon Btu) L . g .
Distillate - C132. 1290 130 154 164 1368 . 178 . 1.4%]|
Liquefied Petroleum Gas 1.66 1.70 181 217 249 272 296 27%
Petrochemical Feedstocks 094 094 059 197 130 144 - 163 2.5%|
Residual Fuei ' 067 060 059 . 064 059 058 060 -05%
Natural Gas 771 8.03 7.0 847 866 871 879 0.6%
‘Metallurgical Coal L 1.08 104 1.13 1.16 07T 099 091 -0.8%
Steam Coal ' 1.69 169 1.73 1.7 1.82 199 245 L7%|
Electricity 307 309 318 377 432 483 547 2.7%
Renewables . 243 . 245 246 294 - 345 395 444 28%
Other * S 401 398 416 424 4217 423 428  03%|
. Total ‘ ‘_ 2457 2480 2524- 2787 - 2955 3LM 3330 14%]"
Prices (1989 dollars per rmIIion Btu) o ‘ , o
Distillate 436 439 399 446 543 628 679 2.0%
Liquefied Petroleum Gas - . 543 519  S09 476 . 502 569 639 -07%|
Residual Fuel \ ©2220 238 204 239 330 393 434 1%
Natural Gas s 297 284 - 278 326 410 488 562 29%
Metallurgical Coal 1.85 184 184 181 200 211 221 08%
Steam Coal 1.56 155 1.55 1.63 L7 1.81°  1.89  0.9%
Hydroelectric Power . 1283 1283 1283 1283 1283 . |283 . 1283 0.0%

* Includes kerosene, liguefied petroleum gas, Jubricants, waxes, motor gasoline, and hydropower.

Notes: Historical values are through 1986. Total may not equal sum of components;due 10 independent rounding.’

" DACC488, 01/03/90.

'y } Enarmu lnlacmutian Adminiatratinni A
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Sources: Historical ..;a: Energy Information Administration, ¥ onthly Energy Review. DOE/EIA-0035(87/10);
State Energy Price and Expenditure Report 1985, DOE/EIA :376(85); values for- l9E7 are estimates. PC-AEQ Run




Appendix C =
High Qil Price Case Forecasts
. Resource Prices, Economic -
- Growth, and Energy Efficiency

. Total Energy Supply,
Disposition, and Prices

- » Petroleum Supply, Dlsposltion
: and Prices

« . Natural Gas Supplv, Disposltlon,
and Prices

. Coal Supply, Dlsposition,
- and Prices

. »Electriclty Supply, Disposition,
~ and Prices ..
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« Residential Consumption. and
Price of Energy by Fuel
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Table C1. Resource Prices, Economic Growth, and Energy Efﬁéiency: HIGH OIL ‘P_RICE

“Year ‘ - Annual

Percent |

. . S - Growth
- 1988 . 1989 1990 1995 2000 2005 . 2010 19882010

Prices
“World Gil Pm.e ) : . .
11989 dollars per barrel} - . 1527 1840 1920 2590 3390 4190 4740 53%
Domeéstic Natural Gas Wellhead ‘ - W '
11989 dollars per 1.000 cubic fccl) 176 . 182 195 220 kN Y] 4,18 551 -5.3%
Domestic Coal* ‘Minemouth : - ’ ‘ S
(1989 dollars per short ton) . 23.02 2324 2310 2331 (2451 2640 2833 0.9%|

Economic Indicators®

Real Gross National Product - S . . 3 - ’ P
(billion 1982 dollars) , 4024 4139 4214 4699 5369 5970 6721 24%|
Percentage Change from Prior Year 44% 29%  1.8% 39% 1.6% 2.6% 20% - ‘

GNP Implicit Price Deflator RS » ‘ .
(index 1982=1.000) 1.213 1.265 1.317 1.644 2084 2651, 13IR2 48%

Percentage Change from Prior Year  3.3%  43%  41% 4.1%  54% 47% = 52%

Real Disposublc Personal Income . : . L .
(billion 1982 dollars} - L2793 2902 2935  3)78 (3558 3887 434 207}
Percentage Change from Prior Year 43% 19% 1% 27% 1L7% - 2.1% | 1.9% . - f

Index of Manufacturing Production o '
{index 1982=1.000) - 1219 1L.244 1257 1437 1709 1905 2200 27%

Percentage Change from Prior Year 50% 20% CLI% - 47%  22% 0 2.8%  2.8%

Energy Efficiency '
(thousand Btu per 1982 dollar of GNP) : . : L
Oil & Gas L'se : 1312 1280 1267 1179 1112 1004 1 901 ' -1.7%

Eleciricity Use - - - 219 7 218 215 2.19 2.18 2,17 213 7 -0.1%
Total Energy Use ' 2072 72034 - 2017 1940 1792 1687 1573 -1.2%

* Cost-of imported crude oil to U.S. refiners. Co :
" Seasonally adjusted at annual rates,

Sourccs Energy Information Admmmrauon {EIA), Momhh Energy Rf\lﬂ\ DOE/EIA m35f89/07) ElA, Petro-

" leum Murketing Wumh:‘\ DCE/EIA 0380(89/07) us. Department of Commerce (DoC). Bureau of Economic

_Analwsis, Survey of Current Business, July '989; Do, Office of Busmess Analysls PC AEQO Run DACA247,

 ' 01030,

ol Enerav Inlformation Adminisiratior’ Annusl Eneray Oullook 1990
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Table C2. Total Energy Supbly, Disposition, and Prices: HIGH OIL PRICE

" Year " Annual
' Percent
o Growth
Supply and Disposition C 1988 - 1989 1990 1995 2000 2005 2010 19882010
Energy Summary (Quadrillion Btu)
Primary Production ‘
Petroleum 195 185 18.2 17.3 169 158 145  -1.3%
Nauwral Gas ~ 175 . 175 18.1 19.2 217 21.2 206 0.7%
Coal . 207 212 21.4 234 254 297 M7 24%
Nuclear Power : 57 56 59 6.1 6.2 6.5 65 0.6%
Renewable Energy* ‘ 6.0 6.5 6.8 7.7 8.3 9.2 100 - 24a%
Total Production 694 - . 693 70.5 73.5 785 82.4 8.5 1.0%
Net Imports , 7 . '
Petroleum (including SPR} 139 - 150 15.1 16.7 18.2 19.8 223 229
Natural Gas ) _ 2 013 1.4 21 127 29 29 4%
Coai/Orher (- indicates export) * R =22 -2 -2.1 -2.6 -3.5 <49  4.0%
~ Total Net Imports 7 13.1 14.0 145 16.6 18.2 19.2 203 2.0%
Consumplion . .
Petroleum Products . 342 340 338 333 356 363 376 049
Natural Gas . 18.6 19.0 19.6 21.1 241 237 230 1.0%
Coal 1883 19.0 18.8 206 28 250 284 1.9%
Nuclear Power 5.7 5.6 59 6.1 6.2 65 - 85 0.6%
Renewabic Energy/Other! 6.1 6.6 69 7.7 8.5 v.4 103 244
Total Consumption * 834 84.2 85.0 89.7 9.2 1007 1058 L1%
Discrepancy © 0.9 0.8 0.0 04 0.5 08 1.0
End-Use Prices ( 1989 dollars per rmllwn Btu)
Residential '
Heating Onl. . 6.05 6.29 665 782 9.14 1050 1152 30%
Natural Gas 553 5.51 561 6.06 7.04 - 807 9.36 2.4%
. 'Electricity 2286 2243 2264 2236 2294 23158 2413 02%
Industrial ] ' ' : : . :
Residual Fuel Oil 222 153 285 4.05 5.43 6.80 775 59%
Natural Gas . 297 . 293 3126 139 432 536 6.65 37%
Transportation i ‘ i
Motor Gasoline 8.03 .54 8.98 962 1123 128] 1318y 259
Diesel (h} 6.84 6.9K 654 - W10 941 .75 11.717 2.8%
Electric Utilities . ' _
Coal | 154 ' 146 1.47 1.5% 1.66 1.75 .88 . OR%
Heavy Ol ‘ . 282 .88 i 4y S 66 7.02 798 S4%
Natural Gas 2 - 239 14} 289 176 4.77 6.07  3.4%
A T

* Includes utiity and nonutility generation of hydroelectric power: gentbermal. wood. waste, wind. photovoltaic.

and solar thermal sources for eleciricity generation: and renewables consumed for non-electne purposes.

" Includes codl. net coal coke imports. and net electricity impons (fuel input equivalent).

© Same as foolnote 4. plus net electnicity impons and net coal coke imports, and minus Biofuels for transpontation.
' Includes 3.1 quadrillion Btus of renewable energy in 195X that are not reponted in ETA’s Munthly Enerey Re Bew,
* A balancing item. Includes stk changes, unaccounted for supply. losses. and gains.

SPR: Strutegic Petroleum Reserve.

Sources: Energy Informatinn Administration 4ElA) Meanthly Energy Review . DOE/EIA-0035%89/07), EIA. Office

of Coul. Nuclear. Electric & Alternate Fuels: PC-AEQ Run DACA2RT. 01/03/%),

Energy intormalion Adminisirstion Annusl Energy Outiook 1990 3
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Tabile C3. Petroleum Supph Dlsposmon. and Prices: HIGH OIL PR](.E
{Quantities. in “I“lt)l‘l Barrels per Day) - .

Year Annual

‘ Percent

' - " Growth

988 1989 1990 1995 2000 2005 2010 198k 2010

Petroleum Production ‘ : . ‘
Crude Oil : ‘ 814- 769 753 7.05 6.67 6.22 562 -1.7%

Alaska . 202 187 185 142 111 O8S - 075 -44%

Lower 4% States SRR 612 S8l 568 563 556 537 487 -1.0%
Natural Gas Liquids - 1.62 1.60 1.6] 1.7t 197 191 . 186 . 0.6%
Other * - 07 070 0 071 0675 086 096 LI0O  2.0%
_Total Production 1047 999 986 951 949 910 858  -09%
Net Imports (including SPR) - ‘ ' 7 :

Crude Oil 495 562 556 609 669 F743 - 859 . 25%
Refined Products ‘ ' 163 134 159 167 173 LIS - L79 04%|

Total Net Imports : 659 707 705 176 842 948 1038 21%]

Sel' Storage Withdrawals " : -
Crude Ol and Products fexcl. SPRy 0.0% (.0S 0.01 003 000 -0.03 -0.02

SPR Fill Rate (-) ' -0.05 0.06 -0.03 -0.08 0.00 0.00 0.00
Petroleum Product ﬁupplled : ‘
Motor Gasoline 7.34 7.34 7.35 7.29 750 . 7.63 790 | 0.3%
Jer Fuel v 1.45 1.47 .46 . 153 166 1.73 1.85 1.1%
Distillate Fuel - 312 310 3100 308 320 329 . 3435 05%
. { Residuai Fuel | 1.38 1.30 h.12 1.34 1.32 1.27 120 -0.6%
“ Liquetied Petroleum Gases - 166 . 169 172 1.72 189 195 206 1.0%
FOthert - 234 230 2.35 239 0 244 2.54 263 0.5%
Total Products Supphed 1728 17.21  17.11° 17358 1806 1880 19.09 0.5%
Unaccounted for® } 0.20 017 014 .. 015 . 015 015 015 ' '
World (il Price* . _ : ‘ .
{1989 dollars per barrel) 1527 1830 1920 2590 339 4190 44 53%
E.nd-Use Prices (1989 dollars per gallon) : .
~ Motor Gasoline fincl. tax) 10 T L0720 1200 140 16 173 15%
- Propane - . 054 - 053 059. 062 064 . (174 0.9} 24%
i Jet Fuel ‘ , 083 0S7T 06l 078 09K 1IN 134 3%
“ No. 2 Heating il (.84 087 092 1.0% [.27 - 146 1.6 3.0%
“ Residual Fuel tdollars per barrel) 14.65 1671 158.47 2627 3470, 4322 0 490m 5.7%

“ Includes refinery processing gain. and other hydrocarbons and alcohol.
A negative () result represents an increase 1o invenlones and a decrease ta total supply.
Imludes crude oil supplied as product. unfiniched oils. and &l other ﬁmshcd petroleum pruduus not noted here.
i A halancing item: unaccounted for crude oil supply
“ Cost of imported crude oil to U.S. refiners.
SPR: Sirategic Petroléum Resenve '
Sources Energy Information Administration (E1A 3. Monrhly fnz'rg\ Review, DOE/ETA llﬂit!‘)/ﬂ?; EIA, Perre-

' [eum Markenny Maonthly, DOEEIA-OIRNE90T . PC- AEO Run DACA2K7. 0103/,

L ; énergy Infermation Administraiton/ Annual Energy Outicok 1990
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Table C4. Natural Gas Suppl_v‘, Dispééitioﬁ, and Prices: HIGH OIL PRICE
' (Quantities in Trillien Cubic Feet)

Year Annual

Percent

: : Growlh

19%8 . 1989 1990 1995 200} 2005 2000 1unx. 2010

Natural Gas Production

Dry Gas Production 1699 . 1698 1760 1858 2009 2056 2001 0.7%
Supplemental Gas* 010 D16 048 010 0D 004 . 016 21%
Net Imports S K220 126 143 207 268 295 295 41%
Net Storage Withdrawals * 006 004 001 000 000 000  0.00
Consumption' by Sector - s
Residential . 46) 464 478 46K 468 461 359 00%
Commercial 2.67 262 2.66 267 261 2.56 253 0.2%
Industrial 638 674 703 74 776 157 150 07%
Electric Utilities 264 266 266 36K 608 603 SS9 35%
. Lease and Plant Fuel IO L6 121 130 LAy L4 1 119
Pipeline Fuel 061 059 068 065 074 072 070 06%
Total Consc:mation 1503 1841 1901 2042 2334 2297 2232 1.0%
Unaccounted for ° | 03 003 020 033 053 067 080

Average Weilhead Price : . :
(1989 dollars per 1,000 cubic feet) 1.76 182 1.9% 2.20 311 4.18 £5 3%

F.nd-Use Prices (1989 dollars per 1.000 cubn: feﬂl

Residential 570 5.6% $.79 6.24 726 %.32 9.6% 2.4
‘Commercial Ak} 4.5 .07 53 615 742 8378 27%
Industnal o6 302 136 149 445 §51 686 17%
Electnc Utilities 243y 247 2 29K RR.1] 4.9 6.2% 3.4%

Average ta All Sectors ? 4.00 395 4.20 1.36 5.14 6.21 7.56 29%

* Includes synthetic natural gas tresults from the manufacture. converion. of refloming of petroleum and cuoal
h\drucarhrmn and propune-air mixtures. : :

* Includes net withdraw ab of dry natural gas from undcrgmund storage and liquefied natural gas. A negative ()
result represents an increase to inventories and a decrease to total supply. A prsilive result represents a withdrawal
frnm inventories and an tncrease to total wupply.

A balancing item: the sum of production, net imports. and net storage “llhd!d“dl\ minus ttal consumption,

! Weighted average price. Weights used are consumptiom values by sector. excluding leusse and plart tuel and
pipeline use

Sources: Energy [nformation Administration (EIA). Monthis Eneryy Keview, DOEEIA-003S5e%94017 0, E 1\ Nutural
Cus Monthly. DOEEIA-DY MG T ) EIA Elertrie Prower Munihin. DOEEIA-D226059M7 0 PC-AED Run
DACAZXT, (1N,

Energy Informalion Administratian Annual Energy Qulitook 1930 L



. Table C5, Coal Supplv. DIb])OS](IOI‘l, and Prices: HIGH OIL PRICE
{Quantities in Million'Short Tons) -

Year ‘ ' . Annual

‘ Percent

. : o Growth

[988 1989 1990 1995 2000 20085 2010 19xk. 2o

" |Coal Production * S 950 969 982 1078 LIT1 1,368 1595 24%

Net Imports (- indicates exports) - 93 .95 .92 .99  .127 165  -221 4.0%|
Impons ' 2 2 2 . 5 3 H) [2 R2%
Exports . L 9s 97 95 14 134 175 233 42%
Net Storage Withdrawals *: B 1 1L 2 .3 ™ T .8

{Consumption by Sector

+ | Residential/Commercial ‘ ' 6 6. 6 s 5 4 -26%

o Industrial ‘ ‘ . ‘ . . .

| Coke Plants - 42 4l 40 41 - 38 35 320 -12%|
Other Industrial -~ .~ -7 76 76 - 78 82 102 2 1.7%

.| Electric Utilities ‘ 758 . 757 766 850- 916 1055 (218 22%
Total Consumption 3 883 880  BS8 975 1042 1,19 1366 2.0%
Discrepancy ‘ -8 0.0 0 0, 0

Average Minemouth Price K
(1989 dollars per short ton)* 2302 2324 2310 2331 2451 2640 2833 05%

End-Use Prices (1989 dollars per short ton)

Rcsldcm]d!/Commen:lal 49.57 4876 4865 5090 - 5298 L3588 58610 . 08%

Coke Plants. o 49.74 4932 49.26 51.04 5333 . 5636 5949 0.8%
Other Industrial © 0 3aB6 3439 3439 3546 3685 - 39.07 4098 0.7%
1 Electric Utidities S 3198 3076 0 3176 3285 3416 3603 3803 08%
Average to All Secmfs' ' ' 33.22 3256 3288 3394 3517 13696 BB 0.7%

——
‘ ,lnt.]udes anthracite. bituminous c¢oal, and lignite, :
* From all stocks held by industria) plants coke plants, electric uu[mes and prm:lucers/dmnbulurs A negative (- -
result fepresents an increase (0 inventories. A positive result represents a withdrawal from inventories, :
" A bulancing riem: the sum of Dmduc.tmn net imports. and net storage withdrawals minus total consumption.
 Free-on-board price. ' P
* Weighted average prices. Werghlx used are cnnsumptmn values by \ccmr
Sources: Energy Information Admnistrauon (EIA). Monthly Energy Review, DOE/EIA- ()(HS(XWH?) EIA, Qnur-
terly Coul Report, DOE/E]A -0121189/2Q): Coal Prndu(!mn IW(H D()EfE[A 0) 18188) PC. AEO Run DACA247.
01/3/).

LU " Energy Intormatlon Administrei’an: Annusl Enugy Outteok 13930




Table C6.  Electricity Supply, Dlsposnlon, and Prices: HIGH OI1. PRI(,L
{GGeneration in Billion Kilowatthours)

Year v ‘ Annual

Fercent

' = : . Grawth
[988 . . 1989 1990 1995 X 208 2000 19xx%- 2010

ELlectric Utilities
Generation by Fuel Type o :
Coal 1538 .- 1527 _1.525 - 1.700 1826 IR 253 3%

Petroleum _ 149 10 123 167 169 159 137 -04%
Natural Gas ‘ 253. 253 242 341 582 S92 567 9%
Nuclear Power 527 521 . 550. 558 572 592 595 0.6%
Pumped/Other Siorage * 9 -9 -9 -10 -10 -1 -12 1.3%
Hydropower/Other " 244 291 315 320 32 136 5] 1.7%
Total Generation * C2702 2,73 2,746 3,076 3461 3786 4170 2.0%
Net Imports . 32 26 27 46 60 64 - 68 5%
Nonutility Purchases 69 74 88 139 . 204 27N N 4%
Electricity Sales by Sector ‘ o .
Residential o 89S 890 923 1036 1435 123 1333 19%
‘Commercial/Other 785 817 846 981 1115 1259 1407 27%
Industnal 900 899 | BB4 . 993 1,170 1.286 1.453 22%
Total Electricity Sales* 2580 2,607 2,653 3010 3430 1789 4202 2.2%
Nonutilities
Generation by Fuel Type ‘ '
Coal . ’ 28 3 34 45 57 91 126 7.1%
Petroleum ' 4 5 5 7 ] 10 12 187
-Natural Gas 76 84 98 122 148 176 204 3.6%
Other Fossil 12 12 12 13 13 14 15 1.0%
Pumped/Other Storage * 0 0 0 0 0 -2
Kenewable Sources* 59 60 61 90 123 156 189 5.5%
Total Generation * 178 © 192 211 - 278 351 446 54 5.2%
Sales to Ltilities 69 74 88 139 204 271 34 T4%

Generation for Own Use 09118 ° 123 13 147 175 210 3.0%

End-Use Prices (1989 cents per kilowatthour)

Residential - 180 7.65 7.72 7.63 7.83 B0 8,23 0.2%
Commercial 7.26 7.10 77 706 - 7.27 748 767 0.3%
Industnal . 4.9] 4.80 4.85 4.69 4.88 5.10 530 0).3%

Average to All Sectors"® 6.62 ° 650 659  6.47 6.64 686 1.0} 03%

* Includes hydroelectric pumped storage and, after 2000, compressed air and battery storage.

" “Other” includes geothermal, petroleum coke, biomass, wood, waste, solar, and wind.

¢ Includes transmission and distribution losses. - :

 "Other” includes sales of electricity vo Government, railways, and street lighting authorities,

© * Total is lower by 171 billion kilowatthours in 2010 because of demand side management programs.

" Includes petroleum coke, waste heat, blast furnace gas, coke oven gas, and anthracite culm.

* Includes hydroelectric, bromass. geothermal, wood. non-fossil waste, solar, and wind. -

" Weighted average price. including transportation. Weights used are consumption values by sector

Sources: Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-O035i89/07 . EFA_ Electric
Power Monthlv, DOE/EIA-0226(89/07); EIA, Office of Coal. huclca.r. Electric & A|lCﬁ1dlC Fuu]s PC-AEQ Run,
DACAZKT, 01/03/50,

, Energy Intormation Adminisiratton/ Annual Energy Dutiook 1990 : 59
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"Table C7. Fleclrlcxt\ (:enemllng C apabtlm HIGH OIL PRILI-

t\hllmn Rilowatts)

' Year : . © Annual
o Pervent
) . . ' ‘ . Growth
TUSK  T9X9 1N [9gs 2000 008 2000 s
Electric Utility Capability
Net Summer Capability * ) '
Coal Steam AN Jon 6 97 () {1 IR T S Bk 15K.7 41%.1 1.7%%
Onher Fossi Steam . o fae (A3 (42 11700 43S 123K 260 0%
"Combined Cyile ™ o 49 A A1 99 W KT R R At
Turbine/Diesel L R R 459 1 s1.7 0 A7 730 N 2%
Nuclear g 7 Ut 993 HRE 03K 3K . W97 N2
Pumped/Other imme C T T 1T0 19S8F 189S - 2t 128 13
H_\druclmxm/(,)lhrr : ‘ 776 3177 I B N | ROLO ®2.1 _' ®d.6.- 0.4%
Total Utility (Iaﬁahilit_v ; . 6779  oRdd 6866 7004 7512  BON) 816 1.2%
Cumulative Planned Additions ™ ‘ :
- Coal Steam ‘ 0.0 20 i 108 159 169 17.2
Other Fosst) Steam : 0o 0.0 0o asc 06 06 06
Combined €ycle ™ o 00 00 [ I T WU ¥ SR ¥
Turbine/Diesel - o 0.0 1.8 17 41 . XY vl 9
Nuclear ' o oo 13 $7 92 104 10.4 e
Pumped/Other Storage * 00 00 N 28 15 280 28
Hydroclectric/ther ! _ 0,0 n2 (17 U e e 0 e A
Total Planned Additions 0.0 7. Hoe 312 435 KT 46
Cumuiative Unplanned Additions © , ’ ’ . '
Coal Steam o 60 o oo 00 126 618 1323
Combned Cyele " _ o0 Nt LX) 28 0w N7 T3
Turbine/Diesel 0o o no 33 144 213 27X
Nuciear S o0 ) 00 - ug 00 0o o o
Pumped/Other Storage C00 (o 00 i 0.0 [.5 0
" HvdreelectricOther S o0 o I I 1 X L T B 1 79
Total Unplanned Additions 00 .00 00 5K STS 2102043
Cumulative Retirements * .00 1.8 23 144 275 W06 847
‘'onutility Capability . ' .
Coal - f4 RO f X O TR XM 264 T84
Natural Gus - T S I T O SV SR ¥ O, S U0 B
Other Fosail 7 : 10 12 15 2 a0 72 X2 3w
Renewable SourcesOther *, a Cooux JEe ey TN 16 3 My 305K R #.51%
Total Nonutility Capability Ry M xLE R 65 HX.4- 1108 59%

© The steady hourts output that geperaung equipmeit may supply woosvaem foad durmg summer peak demand.

T Includes natural gasDonlsand dual-tired oelnatural as combined cxcle capabality. ‘
Includes h\drnx]um\ pump d o e and, alter 200, wmp'nw.d anr .md Patiery ~|ur.1u.

* Includes L'L“fhtl'ﬂh” vowsdwoste, solarand wond

L Cumulative additons trom Pecemper 2 Tose -

" ncludes petroleum, petroleun cohe, s te heat, Blast fumace gas, coke oven gas amd anthrsote culm.

Cncludes hvdroclectne . baomass peothermad wovad tonfissal waste, solar and wand. anid pumpediother ~.|urfn_u

Source Energy Informanon Ay Irmstration. Offiee oy € nul \m war Elevine & Altemae iuth I -AEO Run

IACAIRT, N30




Table C8.  Residential Consumption and Price of Energy by Fuel: HIGH OIL PRICE

Year Annual
Percent
: . Growth
‘1988 1989 1990 1995 2000 2005 . 2010 esx. 2000

Consumption (Quadrillion Btu) : _
Dnsuliate ’ ) 1.08 1.02 1.03 0.80. .68 0.61 0.56 -29%
Liguefied Peiroleum Gas 0.43 044" 045 0.34 028 0.23 0.20 34%
Natural Gas 4.77 178 4692 4.83 483 479 4.73 0.0%
Electricity . . 1.05 304 3S 353 29] 425 458 1.9%
Renewables 0.92 0.93 093 0.98 1.05 1.12 1.20 1.2%
Oher* 0.16 0.16 0.16 018 0.19 0.20 0.21 [.2%
Total 10.42 10.37 10.64 10.66 10.93 11.20 11.48 0.4%

Prices (1989 dollars per million Btu) -

Disuillate 6.05 0.29 6.65 7.82 9.14 1050  11.52 1.0%
Liquefied Petroleum Gas 881 B.69 966 1011 1046 1212 1371 2.0%
Natural Gas 553  5.51 561 606 704 807 936 4%
Flectricity 2286 2247 2264 2236 2294 2358 2413 02%

* Includes herosene and steam coal.

Notes: Historical values are through 1986. Total may not equal sum of components due 1o independent rounding.
Scurces: Histoncal data: Energy Information Administration. Monthiy Energy Review. DOE/EIA-0035(87/10x:
Stare Energy Price and Expenditure Report 1985, DOE/EIA-Q376(85); values for 1987 are estimates. PC-AEO Run

DACA287, 01/03/90.
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Commercial Consumption and Price of Energy by Fuel: HIGH OIL PRICE

Table C9.
Ycur Annual
Percent:
] Growth
1958 1989 [990 1995 2000 2008 2010 19%8-2010
Consumption (Quadrillion Btu) » ‘ , .
Distillate : 062 059 05 051 04 038 036 24%|
. Namral Gas - 275 2760 275 275 264 264 260 -02%
_Elecincny + : 2660 277 287 333 379 428 478 27%
Other* " - : 059 056 0352 048 045 042 040 -1.7%
Total " = 663 . 662 6.73 7.07 736 172 B16  09%
Prices (1989 dollars pcr million Btu) - o L
. Distillate 473 492 520 635 164 RY7 998  3s5%
Natural Gas . i 4.69 4.66 492 520 6.16 . 120 R4y 27%|
Electricity © 2126 2082 2101 2070 2130 2193 2249  03%

- Includes kerosene, motor gasoline. residual fuel. and renewables.

Notes: Histoncal values are through 1986. Total may not equal sum of components due to independent rounding:
Sources: Hisiorical data; Encrgy Information Adminisiration. Monshly Energy Review, DOE/EIA-0035(87/10):
Stute Energy Price und Erpend:lure Repur{ 1985 DOE/EIA-0276(35); values for 1987 are estimates. PC-AEO Run

DACA287, 01/03/90
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Tabie C1€. Transportanon Consumptlon and Prlce of Energy by Fuel: HiCH OIL

PRICE
Year Annual
' Percent
PP Growth
1988 1986 1990 1995 2000 2005 2010 19k8-2m0
Consumption iQnadrllhon Btu) ' , .

Distillate 3.53 3.60 3.65 3.91 4.28 355 190 1 1.5%
Jet Fuel 2.98 3.03 2.99 314 340 355 IR0 11%
Motor Gasoline 1378 1375 1378 1363 1400 1421 1469 03%
Residual Fuel 08 071 0.64 070 0.78 0.85 093  0.7%
Other * 092 09 099 099 111 113 L4 1.0%

Total 22,020 2198 '22.06° 2236 2357 2428 2536 07%
Prices {1989 dollars per million Btu) _ o
Distiblate 684 698 694 810 %41 1075 1177 2.5%
Jet Fuel 596 © 428 453 583 7.3 8.82 997  4.3%
Motor Gasoline 8.03 8.54 8.98 962 1:.23 1281 138} 252
Residual Fuel ) 2.10 2.40 270 . 3.89 3.28 6.65 760 6.0%
e e T T T T T N TR —d

* Includes kerusene, electricity, liquefied petroleum gas, lubricanis, waxes, natural gas, and renewables.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Hisioncal data: Energy Information Administration, Monthly Energy Review. DOE/EIA-0035{87/10):
Staie Energy Price and Expenduure Report 1985, DOE/EIA-0376(85): values for 1937 are estimates. PC' AEO Run

DACA287.01/03/90.
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Table C11. Industrial Consumplion and Price of Energy by Fuél: HIGH OIL PRICE

Il

Year *. Annual
Percent
: ' - Growth
19%K 1989 1990 1995 2000 . 2005 2010 iums2010]
Consumption (Quadrillion Btu) Sl -
Distillate ‘ 1327 128 1.22 ', 1.2§ .27 128, 133 0.0%
Liguefied Petroleum Gas 1.66, 1.69 172 183 . 213 225 244 1.8%
Petrowhemical Feedstcks .94 093 083 105 120 131 145 2.0%
* Residual Fuel SL067 059 - 053 045 043 041 043 .20%
Natura) Gas' IIL 0 %14 B4 901 952 929 9|’ 0&%
Metallurgical Coal T TR W TR i ) 100 102 D94 087 -10%
Steam Coal 1.69 169 . 1.69 1.72 1.78 2.2 241 1.6%
Electricity 3107 307 302 339,399 439 . 496 224
Renewables T4 245 246 2.94 345, 3195 144 2 8%
Other* 10t . 398 115 1.09 310 4.09 312 0.1%
Total COST o MB6 2526 26.84 890 30,10 3].63 1.2%
Prices 1 1989 dollars per million Btu) : ‘
Distillate 436 - 453 479° 595 726 861 - 963 3TR|
Liguefied Petroleum Gas 543. 535 S9s 648 683 - B4R 1004 28%
Residual Fuel : ' © 222 253 2.85 405 5.43 6.80 775 59%
Natursl Gas 297 293 126 - 339 432 536 665 1TR
Merallurgical Coal 1.5 183 1.84 1.90 1.99 2,10 222 08%
Steam Coal 15 155 0 155 16l 1697 180 190 . 09%
Hydroelecine Power 1283 1283 1283 1283 1283 12.83 12.83 0%
Eleciricnty 1435 14.08 14.21 13.75 14.31 14.95 15.52
A S

0 ‘
0.3{4J '

* Includes kerosene. liquefied petrodeum gas. [ubncants, waxes, motor gasoline, and hydropower.

Note: Historical values are through 19%6. Total may not equal sum of components due to independent roundmg
Sources: Histoncsl data: Energy Information Administration; Monihly Energy Rexiew, DOE/EIA003S187/10);
“rate Enerey Priceund Expenditure Repory 1985, DOE/’EIA-0376( 85). values for |987 are estimates. PC-AEO.Run

‘ACA’H? Gl
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Appendix D
Low Growth Case Forecasts

. Resource Pric_es.- Economic
Growth, and Energy Efficiency

. Total Energy Supply,
Disposition, and Prices

+ Petroleum Supply, Disposition,
and Prices .

+ Natural Gas Supply, Disposition,
and Prices

« Coal Supply, Disposition,
and Prices :

~» Electricity Supply, Dlsposmon
and Prices

« Electricity Generating Capability

+ Residential Consumption and
Price of Energy by Fuel

= Commercial Cbnsumpti,on and
Price of Energy by Fuel

« Transportation Consuhption and
Price of Energy by Fuel

« Industrial Consumption and
Price of Energy by Fuel
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'—l'zivble DI1. . Résource Prices, Economic Growth,. alnd}_Energy Efﬁciéncy: LQW GROWTH

Year - Annual

" Percemt |

_ - ‘ . AP Growth

- 1988 1989 1990 - 1995 2000 2005 2010 1988-2010

Prices )
World Qil Pnce? - . : . B
{1989 doliars p<r barrel) © 1527 ¢ 17.700 1680 2040 . 2780 3290 3690 4.1%
Dur":‘m. ~atural Gas Wellhead ‘ . S
11989 dollars per 1,000 cubic feety -~ 1.76 1.78 1.79 1.93 286 361 457. 44%
Domestic Coal Minemouth . :

(1989 dollars per short ton) 2302 2315 2278 2267 2390 - 2511 2658  0.7%
Economic Indicators®

Real Gross National Product ' ‘ o A . :
(billion 1982 dollars) . 4024 4,123 4127 4585 5088 5654 6297 21%
. Percentage Change from Prior Year 44% 25% 0.1% 2.8% 1.7% 24%  1.9% '

GNP Implicit Price Deflator PR : . - '
tindex 1982=1,000) . 1:213 - 1.265 1326 1.791 2352 3.045 3947 55%
Perceniage Change from Prior Year 33% ° 43% _48% 53% 5.7% ~ 5.0% 5.5%

| Real Disposable Personal Income : o .o
thillion 1982 dollars) 2793 2,890 2871 3,122 3407 3719 4110, 1.B%

Percentage Change from Prior Year - 4.3% 3%  07% 2.1% 1.5%  L1% 1.8%

Index of Manufacturing Froduclion ' . . . N
tindex [982=1.00X)) . © 1219 . 1.233 0 1199 1.382 1576 L7522 1975 2.2%
Perccnlagc Changc from Prior Year 5.0% 1.1%  -2.8% 3% 22% 24% 26%

Energy Fﬂ'u-lencv ‘
{thousand Btu per 1982 dollar of GNP) ) o
Oil & Gas Use 1312 1281 1274 1211, 1146 1051 . 957 -1.4%

Electncity Use : 29 216 219 224 - 227 224 - 221 0.0%
Total Enerzy Use 2072 2038 2040 1959 1862 1755 . 1652 -1.0%

T S e S TS S A e e
* Cost of imponed crude o1l 10 U.S. refiners. T ‘

* Seasonally adjusted of annuai rates. ‘
Sources: Energy Information Administration (EIA), Monthly Energy Review, DOE{EIA -0035(89/07); EIA. Petra-
Adeum Murketing Monihiy. DOE/EIA-0380(89/07): U.S. Department of Commerce +DoC), Bureau of Econonic
Analysis, Survey nfCurrenf Business. }uly 1989; DoC. Ofﬁc-: of Business Anal;sls PC-AEQ Run ADGQ317,

O1/03/44).

- e et A fasesetans Bamsa | Camrmw Autlaak 10400



Table D2. Total E'ﬁergy Supply, biépmition, aiid Prices: LO'W GROWTH

Year Annual
Percenmt
‘ - Growth |.
Supply and Disposition 1988 1989 1990 1995 2000 2005 2010 1ysx-2010
FE nergy Summary (Quadrillion Btu)
Primary Production
Petroleum 19.5 18.5 179 16.0 150 . 139 127 -19%
Natural Gas _ ‘ 175 174 174 186 202 202 197 05%
Coal ' 20.7 21.2 214 23.1 24.8 27.6 34 19%
Nuclear Power . 57 5.6 59 61 6.2 6.5 55 06%
Renewable Energy* : 6.0 6.5 68 17 83 9.2 10.1 2.4%
Total Production : 69.4 69.1 69.4 714 74.6 77.3 804 07%
Net Imports - .
Petroleum (mcludlng SPR) 13.9 15.0 15.5 18.5 20.0 222 246 2.6%
Natural Gas 1.2 1.3 1.4 20 24 2.7 27 3.6%
Coal/Orther (- indicates expon) b -2.1 22 2.1 1.9 -2 24 -3.0 1.7%
Total Net Imports 131 14.1 14.8 18.6 203 225 242 28%
Consumption .
Petroleum Products 342 340 338 35.1 360 RYEY; 84 0.5%
Natural Gas : 18.6 18.8 18.8 204 223 224 218 07%
Coal 18.8 190 8.8 20.5 217 24.0 270 1.7%
Nuclear Power 57 56 59 6.1 6.2 6.5 6.5 0.6%
Renewable Energy/Other® 6.1 66 6.9 1.7 85 94 103 24%
Total Consumption* - 83.4 B34.0 4.2 898 948 9.2 140 10%
Discrepancy * 0.9 08 .00 0.1 0.1 0.5 0.6
Erd-Use Prices (1989 dollars per million Btu)
Residential ‘
| Heating Oil - 6.05 6.20 6.07 6.91 8.07 9.05 982 2.2%
. Natural Gas : . 553 .. 549 538 .570, 660 733 825  18%
Electricity 2286 2241 2204 21.55 2192 2.4 2285 0.0%
Industrial '
Residual Fuel Qil 222 2.46 2.48 315 442 528 595 46%
Natural Gas 2.97 289 . 298 308 199 471 5.60 29%
Transportation . .
Motor Gasoline 803 . 851 8.33 8.23 97% 1073 1145 6%
Diesel Oil - ‘ ' 6.84 695 6.65 747 8.62 959 ° 10.35 1.9%
Electric Liilitles ~ . ' I ‘
Coal 1.54 1.486 1.47 1.56 1.64 1.72 1.80 0.7%
Heavy Oil ‘ S 252 278- - 273 3431 465 550 619 42%
Natural Gas 2.36 2.36 238 2.60 346 418 4.95 34%

¢ Includes utility and nonutility generation of hydroelectric power, geothermal. wood, wasle, wind. photovoltaic.
and solar thermal sources for electricity gencration: and renewables consumed for non-electric purposes.

" Includes coal. net coal coke imports. and net electricity imports {fuel input equivalent).

* Same as footnote a.'plus net electricity imports and net coal coke imports, and minus biofuels for transportation.
? Includes 3.1 quadrillion Btus of renewable energy in 1988 that are not reported in E1A's Monihiy Energy Review.
* A balancing item. Includes siock changes. unaccounted for supply. losses. and gains.

SPR: Strategic Petroleum Reserve.

Sources: Energy Information Administration (ELA ). Monthiy Energy Reuen DOE/EIA-0035(89/07); EIA, Office
of Coal. Nuclear. Electric & Altemate Fuels; PC-AEO Run ADGQ317. 01/03/90.

Eaasnir fafacasation Adaiejntestlion; Aoa.a S Cmmnmis Prantn ois adAR .m
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Table D3. Petroleum Suppl\r Dlsposmon and Prlces L()W GROWTH

(Quantmes in Million Barrels per Day)

Year -~ - o Annual
' ‘ Percent
- . s . . ) . . . Growth
- i . o ‘ . 194K 1989 . 19%) 1995 2000 2005 2000 Toxx.2010

Petroleum Production o s . _
Crude OIl ‘ 8.14 7.67 7.37 6.4) 5.86 535 178 -24%

Alaska’ 202 187 184 128 0% 085 . 046 -655%
- Lower 3% States 612 ' 579 554 512 490 470 4.33 6%
Natural Gas Liquids 1.62 1.60) 161 .74 189 189 184 - 0.6%
| Other' C 0.71 070, 0.7 077 087 1.00 14 22%

Total Production . : 10.47 997 970 891 8.63 823 117 a3%
Net Imports tincluding SPR) o : : S .

Crude Ol . S 495 565 572 7.4 174 867 98l 3.2%
Refined Products S 163 . 1 1.59 1.71 1.75 1.79 183 0:3%
" Total Net Imports 659 109 731 B.7S 949 1046 1164 - 2.6%

Ne(-slorage Withdrawals® . _ T
Crude (il and Products texcl. SPR) 0.08 0.05 0.01 .01 0.00 .03 ~0.02

SPR Fill Rate (-} . - - .05 -0.06 .05 .05 G.00 0.00 ° 0.00
Petroleum Product Supplied ‘ _ : o
Motor Gasoline . 1M 734 7.3% 7.52 273 19 R.16 0.6%
Jet Fuel : o 145 147 146 153 160 167 177 0.9%
Disnillate Fuel | . 3 n 310 34 3201 -39 143 0.4%
Residual Fuel ‘ 138 130 - T2 136 136 132 125 -0.4%
Liquefied Petroleum Gases .66 1.69 .72, L.77 1.91 200 2.1 1L1%
' (nher® 2 ' 2.4 230 235 241 246 253 262 NS5%
Total Products Supptied - - 1728 ..17.21 1701 1774 1827 1881 1954 0.6%
Unaccounted for’ 020 017 014 0I5 015 015 015 ’
World Oil Price S ‘ S
11989 dollars per barrely w ' IS‘.27 1770 1680 2040 2780 3290 3690 4d1%
FEnd-Use Pnces 11989 dollars per gallon) ' o ' ‘ - o
K Motor Gasoline tincl. tax) 1.00) 106 - 1.04 1.03 1.22 138 143 1.6%
: Propane » T 053 0.53 054 0.52 . 055 0.61 0.69 1.1%
v T Jet Fuel . o 053 ° 056 054 066 084 098 LI 34%
' No 2 Heating Oil -~ | 084 0OK6  0DB4 - D96 112 125 136 22%
Residual Fuel tdollars per barrel) 1465 1629 1615 2045 2842 3371 3790 4.a%

* Includes refinery processing gain. and other hydrocarbons and aleohol. .

* A negalrve () resull represents an increase to inventories and a decrease to total supp]\

 Includes crude ol supplied as product. unfimished ails. and all vther finished pcrr()leum products not noted here.
"A balancing ilem: unaccounted for crude oil supply.

* Costof imported crud=~ ol to LS. refiners.

SPR: Strategic Fetroleun, Reserve: ‘ '

Sources: Energy Informanon Administration lE]A) irfun!hh Fnerz\ Reuen DOEEIA-0035(89/07): EIA, Petrar-
leum Murketing Menthiv. DOE/EIA D3R4 R9/)7 1. PC-AED Run ADGQ3 17, 01 03/).

m ' : " Ennrqy Intormation Administration: Annual Energy Outiook 1390
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Table D4. Natural Gas Supplv, Dlsposmon, and Pnces. LOW GROWTH
' (Quantmes in Trillion Cubic Feet)

Year Annual

Percent

A . : ' Growth
1988 1989 1990 1995 2000 2005 2010 19ax- 200

Natural Gas Productin

Dry Gas Production l6:99 16.84 ‘ 16.84 18.06 19.61 19.55 19.12 0.5%
Supplemental Gas * 010 0.l6 0.18 o.11 0.11 0.15 0.17 24%
Net Imports | 122 . 126 143 198 236 266 266 3.6%
Net Storage Withdrawals * "0.06 0.04 0.01 0.00 0.00 0.00 0.00
Consumption by Sector
Residential 463 4.64 478 468 164 4.59 454 0.1%
Commercial 267 2.62 266 2.67 2.60 2.58 257 0.2%
- Industrial ; 6.38 6.64 6.54 6.90 6.88 6.75 666 02%
~ Electnic Ltilities ' ‘ 2.64 2.65 2.53 368 542 575 542 3.3%
Lease and Plant Fuel 1.10 1.14 1.12 1.26 1.37 1.37 1.34 0.9%
Pipeline Fuel 0.6l 0.58 0.63 0.63 0.69 068 0.67 04%
Total Consumption 18.03 16.28 18.26 1982 2160 2173 21119 07%

Unaccounted for © . 0.34 0.03 0.20. 0.32 049 0.64 0.76

Average Wellhead Price - ’
(1989 dollars per 1,000 cubic feet) 1.76 1.78 1.79 1.93 286 3.6l 457 44%

~nd-Use Prices (1989 dollan per 1.000 cubic feet)

Residential ‘ 570 . 566 554 S5k 681 755 RS0 1.8%
Commercizl 4.83 478 481 . 5.01 5.98 6.70 1.65 2%
Industrial 306 298 308 315 41 486 57T 299
Electric Ltilinies 243 24 245 288 386 431 Sl 3ag

Average to All Sectors * 4.00 393 397 4.04 484 5.57 648 22%

* Includes synthetic natural gas (results from the manufacture, convension, or reforming of petroleum and coal
h\dnx arbons), and propane-air mixtures. :

* Includes net sithdrawals of dry natural gas from undcrgmund sloragc and liquefied natural gax. A negative ()
resuli reprevenh an ingrease to (nventories and a decrease 1o total supply. A positive result represents a withdrawal
from inveniories and an increase (o total supply.
© A halancing item: the sum of production. net imports. and net slorage withdrawals minus total consumption.

P Weighted aversge price. Weights used are consumption values by sector. excluding lease and plant fuel and
pipeline use. '

Sources; Energy Informanon Administration tEIA), Monthiv Eneryy Review, DOE/EIA-0035(89/07 . E1A, Nunral
Gas Meanthiv, DOE/ETA-O1 MM B9/07 . EIA, Electric Power Manthiv, DOEEIA -0226189/07y. PC-AEQ Run
ADGORTT. 03,

Energy Inlarmaiion Admlinisiralion: Annual Energy Outlook 1990 ' ™
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Table DS. (,oal Supplv, Dlspﬂsmon, and Prices: LOW GROWTH% |
' {Quantities in Million Short Tons) o

Year g . "Annual

Co Percent

S : - ‘ Growth
- 1988 ° 1989 " 1990 1995 -2000 2005 " 2010 19882010

|coal Production® 950 969 982 1066 1,148 1276 1452 1.9%
Net Imports i- indicates exports)  -93 95 .92 89 106 ' -122  .149 2.2%
Impons , ) -2 -2 2 s . -8 10 12 R2%
Exports 95 91 95 94 13 132 0 161 24%
Net Sluragf Withdrnw;ils" A ?3 11 L -2 .3 -3 S5

Consumptiun by Sector

Rcsudc.nh.ntf(.'ummerc:al o 7 6 6 6 5 54 26%

Industrial ‘ ] » I .

Cohke Plants ] 42 41 40 4] £ 35 - 2 1.2%
Other Industrial - 76 76 76 77 78 8BS - 104 1.4%

Electric Unilities © 758 757 766 850 917 1025 1156  1.9G

Total Consumption . 883 880 888 974 1039 L149. 129 18%
Discrepancy © . B - o - 0 0 0 ;0

Average Minemouth Price : . o
(1989 doltars'per short ton} 2302 2315 02278 2267 2390 25101, 2658 0.7%

‘End-Use Prices (1989 doliars per short ton)

Residential/Commercial - 14957 4876 4865 S024  S271 S494 5729  0.7%
Coke Plants L 4974 4932 4926 5027 5284 5510 765  0.7%
Other Industrial 3486 3439 3439 3482 3640 3782 3948 06%
Electnc Utilities ' 3198 3076 31.54 3234 3382 3535 3709 07%
Average to All Sectors® | 3322 3206 3270 3340 M81 3621 786 0.6%

* Includes anthracite. bituminous coal. and lignite. :

" From all stocks held hv industrial plants, coke plants, elec.tric utilities, and producers/distributors. A ncganve )
result represents an increase to inventories. A posilive resull represents a withdrawal from inventories.
* A halancving item: the sum of producuon net impors, and net storage wuhdrawals mmus lotal consumpuon

* Free-on-board price. :
¢ Weighted uveruge prices. Weights used are consumption vatues by sector. _
Sources: Energs [nformation Administration (EIA), Monthly Energy Review, DOFJEIA 0035(89/07); EIA, Quur-
terly Condl Keport, DOE/EIA U121(8972Q), Coal Production 1988, DOE/EIA 0118(88): PC-AEQ Run ADGQ? 17,
UI/(HN()

Energy Informstlon Administration/ Annusl Energy Ovutlook 1990
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Table D6. Electricity Supply, Disposition, and Prices: LOW GROWTH
‘ ' (Generation in Billion Kilowatthours) '

Year o : Annual
Percenr’
Growth
1988 1989 - ‘19‘90 1995 2000 2005 2010 19882010
Electric Utilities
Generation by Fuel Type
Coal - B : : 1.538 1527 1525 1,701 1828 2059 2404  2.1%
Petroleum : 149 150 123 172 180 171 150 0.0%
Natural Gas - - 253 283 . 242 344 523 563 54 35%
Nuclear Power ’ 527 521 550 558 572 592 595 0.6%
Pumped/Other Storage® . -9 -9 © -9 . -10 -0 - -11 -12 1.3%
Hydropower/Qther 244 291 315 320 Ly N 336 352 1.7%
Total (Generation * , C2,702 2,73 2,746 3,085 3415 3711 4,033 1.8%
Net Imports 32 2% by 46 60 o4 68 35%
Nonutility Purchases = = . 68 M 88 128 188 235 282 6.6%
Electricity Sales by Sector ) ) .
Residential ) 895 890 923 ' 1.03% 1.136 1.224 1.309 1.7%
Commercial/Other? 785 817 846 977 1.105 1,237 1.372 2.6%
Industnal , S0 8599 B84 1,000 1,139 1,256 1,397 2.0%
Total Electricily Sales* 2580 2607 2653 3,012 3380 AT 4079 2.0%
Nonutilities
Generation by Fuel Type .
Coal . © 28 3) 34 36 . 45 66 91 3.5%
Petroleum ‘ .4 5 5 S . 6 7 TR 26%
Natural Gas 76 84 98 108 130 140 151 312G
Other Fossil ! _ £12 12 12 13 13 14 15 1. 0%
Pumped/Other Storage * -0 0 0 0 ¥; -1 -2
Renewable Sources’ .5 60 61 90 123 156 189 5.5%
Total Generation * 178 192 211 252.. 7 81 451 44%
Sales to Utilities 69 74 88 128 188 . 235 282 6.6%}
Generation for Own Use ) 109 118 123 124 129 - 146 169 21%
End-Use Prices (1989 cents per kilowatthour)
Residential ' 7.80 7.65 7.52 7.35 7.48 7.65 780 00%
~Commercial 7.26 710 6.9% 6.79 691 7.09 7.24 0.0%
Industrial S 491 480 472 442 4.54 473 4.88 0.0%
Arerage to All Sectors* 6.62 6.49 6.41 6.19 6.3 647 6.61 0.0%

* Includes hydroeiectric pumped storage and. after 2000, cotnpresaed air and battery storage.

" "Cnher” includes gevthermal. petroleum coke. biomass, wood. waste, solar. and wind.

¢ Includes transmission and distribution losses, -

¢ "Other” includes sales of electricity to Government, railways, and street lighting authorsties.

© Total is lower by 171 bullion kilowatihours in 2010 because of demand side management programs.

" Includes petroleum coke, waste heat, blast furmuce gas. coke oven gas. and anthricite culm.,

* Includes hvdroelectric, biomass. gesthermal, wood. non-fossil waste. solar. und wind.
- Weighted average price. including transportation. Weights used are consumption values by SeCIOT,

Sources: Energy Information Administration (E1A ). Monrhiy Energy Review, DOE/EIA-0035(89/07); EIA, Electrive
Power Monthis, DOE/EIA-(O226189/07); EIA, Office of Cnal. Nuclear, Eleciric & Altiernate Fuels: PC-AEQ Run
ADGQIT. 0170350,

Eﬁtergy‘ Information Administration/ Annual Energy Cullook 1990 A
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Table D7. | Flectrlcm (:eneratlng (.apabllm LOW GROWTH
~(Million Kilewatts}

Yeur . o " “Annual
o " Percent
o ‘ L ‘ Growth
1988 1989 1990 - 199§ 2000 2008 2000 1yss.2000
Electric Utility Capability
‘Net Summer Capability * : _ : . .
Coul Steam " T 2966 2970 0 3003 31260 3IRE O A060 1.5%
Cther Fossil Steam C e 1443 0 1442 1370 1305 1238 12000 L08%
Combined Cyele” L 19 50 51 98 279 - 353 425 10.3%]| .
Turhiné/Diesel S L 459 361 Su6 67.5 72.0 797 27%
Nuciear - ‘ 947 970 993 1028 1038 1038 997 02|
Pumped/Other Storage.” ©170 0 1700 1700 195 19S5 210 225 13%
Hs droelectric/Other © 776 77.7 77.9 79.1 8.0 . 821 846 04%
_Total Utility Capability - 6779 6834 6866 7002 . 7418 7868 . 855.1 L.I%|
Cumulative Planned Additions ] ‘ ‘ ‘ o .
Cual Steam - 0.0 20 30 165 159 169 172
.| Other Foasil Steam 00 00 D0 0 05 06 06 06"
S Combined Cyole ™ 0o - 00 0y, 27 30 - 1L 30
Turbine/Diesel - R T)) 1.5 17 33 . 89 9 91 .,
 Nuclear N CL00 3.4 5.7 92 104 104 1.6 -
Pumped/Other Storuge * 00 . 00 00 25 .25 25 25
Hydroelectric/Other 00 02 04 17 22 22 22
Total Planned Additions 00 T L0 32 4385 M7 deld
Cumulative 1. nplanned Additions " a : .
Coal Steam 0D n.0 0.0 0.0 130 517 1122
Combined Cycle” o 0.0 0o 00 2.4 200 213 345
Turbine/Diesel . 0.0 00 - 00 32 14.8 204 281
Nuclear ' 0.0 0.0 00 00 00 - 00 00
Pumped/Other Storage © . 0.0 0.0 0.0 00 0:0 1.5 3o
Hsdroglectric/fther ¥ o 00 0 000 0D 0.3 30 79
Total Unplanned Additions 00 00 0.0 55 480, 1049 - 1858
Cumulative Retirements 0.0 . 15 2. [3,,-1 27.5 4.6 S4.7
Nonutility C apabt!tly ' ' . ,
Coal . 54 6.0 6.8 76 93 13% 190 599
Natural Gan _ 12.2 [39. 170 196 2137 . 256 . 278  -3KG
Other Fosal ! 40 42 45 . 47 5.2 5.8 65 2%
Renewable Soorces/Other © 7 0 ¢ u¥ 10.0 1027 164 . 214 08 92 - 6.5%
Total Nonutility Capabhility s M M5 483 606 761 925 £.0%

* The steady hourly output that generahing equipment may supply to system load during summer-peak demand.
® Includes natural gas. oil. and dual=fired otl/natural gas combined Lu!c’upab]lil)‘
* ncludes hydrowelectric pumped storage and., after 20000, compressed a|r and-batlery storage.
" Includes yeothiermal. woel. waste. solar, and wind.
* Curaulutive addinons from December 31, 1985,
" Invludes petroleum, petealeum coke, wiste heat. hlast fumace gas, coke oven gas. and anthracite cuim,
‘ Includes hy droclectrics briomass, geathermal, wood: nonfossil wasie. solar and wind. and pumped/mﬁer sMurage.
“Source: Enerey Intormation \dmlm\lmhnn Umu. of Coal, Nuclear. Elu.lnc. & A[lt:mdle Fuels. PC-AEOQ Run

CADCGOQXT 010 ‘ ‘ , ‘ _ .
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Table D8.  Residential Consumptidn_and Price of Energy by Fuel: LOW GROWTH

Year . Annual

' Percent

" ‘ Growth
1988 1989 1990 1995 2000 2AX)S 20140 1982000

Consumption (Quadrillion Btu) . .
Distillate 1.08 1.02 1.03 0.82 0.70 0.63 0.58 -2.8%

Liquefied Petreleum Gas 0.43 044 045 0.34 0.27 0.23 0.2 -35%
Natural Gas : 4.77 4.78 492 . 483 475 4.74 468  -0.1%
Electricity ' 305 304 315 153 188 418 447 1.7%
Renewables 092 0.93 0.93 0.98 105 L2 1200 1.2%
Other* ) 0.16 0.16 0.16 .18 019 020 0.21 1.2%

Toral 1042 1037 1064 1067 1088 11O 1133 04%

Prices (1989 dollars per million Btu) .

Distili. e . . © 6.05 6.20 637  691. R07. - 903 982  2.2%
Liquefied Petroleum Gas 8.8l 857 8.RS B72 7915 998  11.01 LO%
Natural Gas 5.53 549 . 5.38 5.70 6.60 1.3 8.25 1.8%
Electricity 1286 2241 2204 2155 2192 2242 2285 0.0%

* Includes kerosene and sieam coal. N

Notes: Historical values are through 1986. Total may not equal sum of companents due to independent rounding.
Sources: Historical data: Energy Infomiation Administration. Monthiv Energy Review. DOE/EIA-0035(87/10);
State Energy Price and Expenditure Report 1985, DOE/EIA-0376(85). values for 987 are estimates. PC-AEO Run
ADGQ317. 01/03/90.

®!
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Commerciai Consumption and Price of Energy by Fuei: LOW GROWTH

Table D9.
Year ‘Annual |
‘ Percent
. Cirvath
LURR 19RY 1990 1995 2000 2008 2010 pexsuge
Consumption (Quadrillion Btu)
© Disullate - e (LS9 0859 082 04 09 037 g
Natural Gas . 2750 270 275 2795 I6k 266 265 -0.2%
Elecineny Cole6 27T 2K7T M ATS 4200 A6 264
Other * _ o 0.S% 0856 082 048 0.4 41 030 1%
Toal C 6] 662 671 706 0 732 7.67 ROR 09%
“Prices (1989 dollars per million Biu) . . . .
Disttllate - 171 448 475 5’56 6.70 7.65 41 2 6%
Nawral Gas Ca69. 46 167 4586 5.77 6.50 742 2%
Electricity ~ 21260 20RF 0 2046 j9R9. 2026 2074 2121 D%

* Includes heresene. motor gasoline. resdual Tuet. and rencwables.
\nle\ Historical values are through 1986, Totl may not equal sum of components due to mdcpendenl rounding.
Sources: Historical dua: Energy Information Administration. Monthly Energy Review. DOE/EIA-O03S(R7/100.
State Enerey Price and Expenditure Tepuort JUNS, DOFJFI-\ 037685 ) values for 1987 are extimates. PC-AEQ Run’

-‘\DGQH'I “MHM!
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Table D10. Transportation Coﬁsumptioh and Price of Energy by Fuel: LOW GROWTH

Year - Annual
Percent
. Growth ‘
1988 1989 1990 1995 2000 Jons 20010 juxk.2000

Consumption 1Quadrillion Btu) .
Disuillate 353 3.60 3.65 394 4,22 4.49 182 1.4%
Jet Fuel ‘ . 298 303 299 314 327 344 3 0.9%
Motor Gasoline 13.78 13.75 13.78 14.07 14.45 14.92 15.59 0.6%
Residual Fuel , 0.80 071 0.64 0.70 0.76 1.83 090  0.5%
(nher* ’ 0.92 0.89 0.95 09 105 107 108 0.7%
Total _ . 2202 2197 2200 2281 2375 2375 2603 0.%%%

Prices (1989 dollars per million Btu)

Distillate 684 6.95 6.65 7.47 8.62 959 1635 19%
Jet Fuel 396 4.21 4.01 494 624 . 7.3} K19 344G
Motor Gasoline 803 8.51 8.33 8.23 979 1073 1145 1.6%
Residual Fuel 210 233 235 302 429 S14 SR 174

* Includes kerosene, electncity, liquefied petroleum gas, lubricants, waxes, natural gas. and renewables.
Notes: Historical vaiues are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Hisloncal data: Energy Information Adminmistration, Monthly Energy Review. DOE/EIA-0035(87/101..

Stute Energy Price und Expenditure Report 985, DOE/E]

ADGQ3IT. 30390,

24

A-0376185): values for 1987 are estimates. PC-AEQ Run




Table D11. Industrial Consurﬁption and Price of Energy by Fuel: LOW GROWTH

Year Annual
Percent
S o ) Growth
{988 1989 1990 1995 2000 2005 2010 1v88.2010
Consumption (Quadrillion Btu) , i, . ) .
o Distillate . o132 128 7 122 130 1290 130 1.3 0.1%
" Liquefied Petroleum Gas : 166 - 169 1.72 191 216 - 233 250 1.9%
Petrochemical Feedstocks 094 . 093 . 093 1.06 117 .27 L4 19%
Residual Fuel - 067 059 053 048 044 043 04 -19%
Natural Gas L 771 8O3 79¢ R4l BSI. K37 824 03%
Metallurgical Coal 408 104 1070 LI0 1025 094 087 -1.0%
Steam Coal - ' 169 169 1.69. 168 1.71 1.83 225  1.3%
Electricity ' © 307 307 302 3410 389 428 477 2.0%
Renewables ' ©T 243 245 246 294 345 395 434 28%
Other * : o 401 398 - 415 414 410 411 415 0.2%
Total ©24:57 2474 24.67 2643 2773 2L 3042 0 10%
Pr|ces(l989 dollars per million Btu) 3 - :
Di - ilate S0 436 447 437 520 635 132 R(Y 2%
Lig.~fied Petrolesm Gas . 543 527 . 545 . 540 583 665 765  1.6%
* Residual Fuet o 222 246 248 315 442 528 595 ° 46%
Nawral Gas 297 289 298, 305 399 - 471 560 29%
Metallurgical Coal  *.  ~ 1.85 1.84 1.4 1.88 1.97 2.06 205 07%
Steam Coal - . 156 155 155 159 167 - 175 183 0.7%
Hydroelectric Power - C12.83. 1283 1283 1283 1283 1283 1283 0.0%
Electricity ' © 1438 1407 1384 1296 1331 1385 1431 0.0%

* Includes liquefied petroleum gas, lubricants, waxes, motor gasoline, and hydropower.
. Notes: Historical values are through 1986. Toial may not equal sum of components due 10 mdependem rounding.

Sources:” Historical data: . Energy Information Admintstration. Monthly Energy Review, DOE/EIA-0027 (RT10%
State Energy Price and Expenditure Report 1985, DOE/EIA 0376(85). values for 1987 are estimates. PC-AEQ Run

ADGQ317. 01/03/90. ,
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- Aﬁbéndix E .
High Growth Case Forecasts

‘Resource Prices, Economic
: Growth and Energy Efficiency

Total Energy Supply,
DISpOSIthl‘I, and Prices

Petroleum Supply, D|Sposmon,

. and Prices

'"Natural Gas Supply, Disposition,
‘and Prices .-

Coal Supply, Dlsposmon

- and Prices

Electriclty Supply,. Disposition,
and Prices o
Electricity Generating ‘Capability

Residential Consumption and
Price of Energy by Fuel

Cofnmeréial Consumption and
- Price of Energy by Fuel )

Transportation Cbnsumption and
Price of Energy by Fuel

lndustnal Consumption and
Price of Energy by Fuel
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‘Table E1.

Resource Prices, Econqiﬁié Growth, and Energy Efficiency: HIGH GROWTH

Year Annual
Percent
' o : Growth
1988 1989 . 1990 1995  2000° 2005 = 2010 19%5-2010
Prices
- World Oil Pnce _ . )
(1989 dollars per barrel) 1527 1776 1680 2040 2730 3290 3690 41%
" Domestic Natural Gas Wellhead ‘ ‘ o -
{1989 dollars per 1.000 cubic feety . 1.76 1.78 1.82 256 3.78 487 609 58%|
Domestic Coa! Minemouth | : ’ i : oo
| (1989 dollars per short ton) -2302° 2300 2290 2420 2567 2772 2976 12%|
Economic Indicators *
Real Gross National Product ; - ;
tbillion 1982 dollars) 4024 4156 4300 4985 5697 6514 7331 2.8%
Percentage Change from Prior Year 3.4% i 15% 14% 23% - 7% 22% :
GNP Impiicit Price Deflator - . ﬂ o . o o
(index 1982=1.000) 1213 1265 1309 1.503 |.85F . 2262 2853 4.0%
" Percentage Change from Prior Year 33% 0 43% 35%  40% 43R 44% 49%
. Real Disposable Personal Income - . v Dt s
(billion 1982 dollars) 2793 2913 2998 3332 3718 0 4143 4617 2.3%|
Percentage Change from Prior Year 43% 4370 299% 6%  19% 3% 204 :
Index of Manufacturing Production . . ‘
(index 1982=1.000) 1.219 1254 1315 1558 1.852 2164 2502 33%
Percentage Change from Prior Year 5.0% 29%  AR% 36% ~ Ji% 1% 3.2% ’
Energy Efficiency
(thousand Btu per 1982 dollar of GNP) . . .
Oil & Gas Use . 13.12 12.78 1268 -11.84 11.10 993 B97 -1.7%
Electricity Use < 2.19 218 26 216 216 212 211 02%
Total Energy Use 2072 20329 2009 1879 17.57 16.31 1536 -1.3%

' Cost of imported crude oil to U.S! refiners.

® Seasonally adjusted at annual rates.

Sources: Energy Information Administration (E[A). Monthly Energy Review, DOE/EIA 0035(89/07) EIA, Perro-

" teum Marketing Monthly, DOE/ElA 03RN89MT); U S. Department of Commerce (DoC). Bureau of Economic

Analysis. Survey of Current Business. July 19%9: DoC. Office of Business Anal)m PC-AEO Run ACDY831,

01/03/90.
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Table E2.  Total Energy Supply, Dispasition, and Prices: HIGH GROWTH
Year . Annuat
Percemt
. . o ) Growth
~ Supply and Disposition 1988 1989 1990 1995 2000 2005 2010 19nenln
Energy Summary (Quadn!lzon Btu)
Primary Production o )
Petroleum o o 19.5 ° 185 17.9 16.1 15.2 14.1 128 -1.9%
Natural Gas 17.5 17.5 18.1 201 223 221 209 ().%G
Coal . 07 - 23 21.7 4.1 264 3.7 %10 2.8%
Nuclear Power , 5.7 5.6 59 6 6.2 6.5 65  0.6%
Renewable Energy’ 6.0 6.5 68 7.7 X3 9.2 11 2.4%
Total Production 69.4 9.4 70.4 74.0 78.4 83.6 883 1.1%
Net Imports 4 o
" Petroleum (including SPR) : 139 15.5 6.8 201 221 248 281 3.2% o
Narural Gas 1.2 1.3 1.4 2 28 3l 32 45%
Coal/Other (- indicates export) ° -2 220 -2l 226 =33 -4.7 6.5  5.3%
Total Net Imports § 13.1 14.5 16.1 19.6 21.6 23.1 2483 3.0%
Consumption : . S :
Petroleum Products 332 N 350 369 ELR 9% 420 09%
Natural Gas 18.6 190 © 196 221 My 49 287 1.1%
Coal . 188 19.0 19.1 8 222 258 - 301 2.2%
Nuclear Power 5.7 56 59 6.1 62 . 65 65  0.6%
‘Renewable Energy/Other® - 6.1 X 6.9 7.7 85 94 103 24%
- Total Consumption * . 834 &3 86.4 93.7 . 100.1 1063 112.6 L.i%
Discrepancy * 0.9 -0.4 0.0 B8] 0.0 0.5 .5
Fnd-Use Prices (1989 dallars per million Btu)
Residential
Hearing Oil 605 620 615 704 832 937 1024 2au
Natural Gas ‘ 5.53 5.49 545 6.31 749 855 972 1 6%
- Elecincuy . ' 2286 2241 2233 23307 24.26 2511 25.1n 0).5%
Industrial ‘
Residual Fuel Oil 222 246 251 345 473 552 623 4G
Natural Gas 2.97 .89 102 3.67 3 KK 5.94 7.07 4.0%
Transportation .. .. . -
Motor Gasoline - £.03 B.EL LIRS ) 952 1098 1181 1243 200
Diesel il ‘ ‘ 6.84 6.95 6.73 7.60 ) %87 9.92 142.7% 21%
Electric Utilities ‘ : ‘ E
" Coal 1.54 [ .46 1.47 .61 |.68 T1.78 1 X% 9% . -
Heavy Oil 252 278 277 360 482 562 f.3% 4.3%
Natural Gas 2.36 236 2.4] 319 4.35 5.4 6.4 479

' Includes utility and nonutility generation of hydroelectne power. geothermal, wood, waste, wind. photovoltaic,
and solar thermal sources for electnciy generation: and renewabies consumed for non-electnc purposes.

® Includes cual. net coal coke imports. and net electncity imports {fuzl input equivalent).

—B * Same as footnote a. plus net electricity im~ orts and net coal coke imports. and minus brofuels for transportation.
* Includes 3.1 quadrillion Bius of renewable energy in 19%8 that are not reported in EIA's Monthiv Energs Review,
* A balancing item. Includes stock changes. unaccounted for supply. losses. and gains.

SPR: Liralegic Petroleum Resenve.

Sources: Energy Information Administration {EIA ). Manthly Energy Review, DOE/EIA- f)()'iﬂrﬁ‘)/(ﬂp ElA. Office
of Coal. Nuclear. Eleciric & Alternate Fuels: PC-AED Run ACDYR31. 01/03/50.
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Table E3. = Petroleum: Supph Dispasition, and Prices: HIGH (;R()WTH'
(Quantiiies in \hllmn Barrels per Day) '

Year Annual
Percent
S . , Growth
1988 1989 [944) 1995 2000 005 201 19882010
Petroleum Production o Co oo
Crude il - . ' K14 7.67 7.37 6.40 5.86 S35 478 2a%)
" Alaska : ' 200 187 1.84 1.28 © 096 065 . 046 -6.5%
Lower 4% States : 612 0 579 554 C 502 490 . 470 433 .16%
Narural Gas Ligquids - ] - 1.62 1.64), 1.62 .81 2.03 201, 1.89 0.7%
'Other * 071 DT 074 082 093 106 123 25%
Total Production 10.47 997 973 903 .. 88l 8.41 79 -1.3%
Net Imports (including SPR) .‘ - : L ‘
Crude Onl ) ’ 495 574 6.15 71.59 847 9.62 11.15 I 8%
Refined Products S . 163 1.7 1.75 1.9 1.9% 2.01. 213 1.2%
Totai Net Imports . 659 73 19 950 1045 1163 1328 3.2%(
Net Glorage Withdrawals® ‘ . : L )
Crude Oil and Products (excl SPRy =~ 008 011 -0.01 005 . 006 0.0 002 5.6%
SPR Fill Rate ¢-) : 0.05 0.06 -0.05 005 .- 0.00 0.00 0.00
Petroleum Product Supplied |
Motor Gasoline - . 7.34 7.35 7.47 754 . 774 - B0O7 847 0.7%
Jet Fuel : o 45 148 184 172 18T 204 0 220 1.9%
Distillate Fuel - 312 0313 . 324 3&44 357 374 395 L%
Residual Fuel B3R 132 126 155 0 160 144 156 0.6%
Liquefied Petroleum Gases 166 170 18I 194 214 228 240  1L7%
Onther © - S 23 230 239 247 255 - leb 277 08%
Total Products Supplied L1728 1728 1770 18, 67‘2, 1947 2023 ‘2136 - 1.0%
Unaccounted for® 020 017 0134 015 045 045 015 '
World Oil Price* | - o ) -t
(1989 dollars per. barrel) - 1527 1770 1680 2030 - 2780 3290 . 3690 4.1%
End-Use Prices-(1989 dollars per gallon) o )
Motor Gasoline (incl. tax} : 1.00 1.06 .06 119 1.37 148 . 1.56 2.0%
Propane o : 054 053 -055 054 058 067 078 1I%
Jet Fuel o 0.53 0.56 0.54 0.68 0.87 1.02 1.5 7 3.6%
~No. 2 Heating Oil ' . 084 0.86 085 . 098 1.15 1.30 '1.42 2.4%
Residual Fuel idollars per barrei} 14657 .-1629 1636 2181 2959 3441 3905 4.6%)
i

* Includes refinery processing gain, and other hydrocarbons and alcohol.

" A negative {-) result represents an increase 1o inventories and a decrease 1o 1o1al supply -
- ¢ Includes crude oil supplied as product unfinished o:ls, and all other finisizad pelroleurn products not nmed here.

¢ A balancing item: unaccounted for crude oil supply.

* Cost of imported crude oil to U.S. refiners.
SPR Stratepic Petroleum Reserve.

Sources: Energy Information Administration (E[A). Monthiy Energy Review, DOE/EIA 0035(89/07) EIA. Petro-
leum Muarketing Monthly, DOE/EIA-03R80(89/07). PC-AEG Run ACDY!‘BI 0[/03/90
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Table E4.  Natural Gas Supply, Disposition, and Prices: HIGH GROWTH
‘(Quantities in Trillion Cubic Feet)

" Year Annual

‘ Percent

. Growth

1988 1989 1990 1995 2000 - 2005 2010 19882010

{Natural Gas Production s : -
Dry Gas Production 16.99 16.98 17.60 19.52 2162 2144 2027 0.8%

Supplemental Gas* 0.10 0.16 0.18 0.15 0.17 023 030 sI1%
Net Imports . 1.22 126 1.4} 211 281 .14 24 45%
|Net Storage Withdrawals * 006 004 001 000 000 000 000
Consumptiou by Sector
Residential 463 4.64 4.78 4.69 470 - 469 467 0.0%
' Commercial 267 2.62 2.66 2.64 2.57 254 253 02%
Industriz} T 638 6.74 7.03 7.53 7.73 7.74 1719 09%
Electine Utilities . 2.64 2.66 2.66 4.53 6.79 6.88 588 17%
Lease and Plant Fuel 1.10 1.16 1.21 1.37 1.51 1.50 1.42 1.2%
Pipeline Fuel 0.6} 0.59 0.68 0.68 0.76 075 071 07%
Total Consumption 18.03 1841 19.01° 2144 2406 2411 2300 1.1%
Unaccounted for* N34 0.03 0.20 0.34 0.54 0.70 0.81

Average Welthead Price ‘ o
{1989 dollars per 1,000 cubic feet) 1.76 1.78 1.82 2.56 i 457 609 53%

F nd-Use Prices (1989 dollars per 1,000 cubic feet) ‘
Pesidential 530 5.66 562 - 650 7.73 8381 10.02 2.6%

Commercial 4381 478 4.88 164 6.87 7.96 9.17 1%
Industrial 106 298 312 3178 ¢ 503 612° 129 4.0%
Eleciric Utilities 2.43 2.44 2.48 129 449 5.58 6.64 47%

Average ta All Sectors* 400 392 39 453 566 674 795 1.2%

' Include~ synthetic natural gas (results from the manufacture, conversion. or reforming of petroleum and coai
h\drcxarbom; and propane-air mixtures.

" Includes net withdrawals of dry natural gas frv . undzrground storage and liquefied natural gas. A n:gauw: ()
resull represents an increase to inventories and a decrease to total supply. A positive rewll represents a withdrawal
from inventories and an increase 1o total supply.

A balancing item: the sum of producuon. net imports. and net storage withdrawals minus total consumption.

° Weighted average pnce Weights used are consumption values by sector, cxcludmg lease and plant fuel and

pipeline use.

Sources: Energy Informauion Administration (EIA). Monrhly Energy Review, DOE/EIA-0035(89/07). EIA, Natural

Gus Manrhly, DOE/EIA-OI VRS‘)/(ﬂ) EIA. Electric Power Monthly, DOE/EIA-0226(89/07), PC-AEQ Run
"ACDY83I, 01/03/90.

Energy Infarmation Adminisiratinn/ Annsiial Fasemu Mitlaab 1000 At
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Table E5. Coal Supply, Dlsposmen, and Prices: HIGH GROWTH B S
o . {Quantities in Million Short Tons) : S

Year ‘ . Annual
' ‘ " Percent
. ‘ o ‘ - Growth
1988 1989 1990 1995 2000 2005 ' 1010 19882010
Coal Production* 950 975 994 1,106 1212 1453 1736 28%
Net Imports (- indicates exports) 93 95 .92  .116 151 211 280 5.0%
lmpon;s- 2 2 2 . g 10 - 12 8.2%
Exports : 95 . 97 95 21 158 0 22) 292 52%
’ Net Storage Withdrawals * - a8 n -2 -2 A [
Consumption by Sector ‘ : - F
Rcmdcnual/Commcn:la] _ . 7 ‘ 17 | 6 6 5 s " 4 26%|
Industrial - o . ‘ ‘ ‘
Coke Plants ‘ 42 42 2 4 W@ 370 34 D9%
Other Indusinal. * - . 76 77 82 87 - 97 120 2%
Electng Ltilities 758. 760 774 856 927 1056 1288 24%
Total Consumption = 883 886 - 900 988 1,059 1235 1446 23%
- Discrepancy ° : : a0 s 0 0o . 0 0 0
Average Minemouth Price

{1989 dollars per shon ton)*? 23.02‘ 23:00 2290 2420 2567 2272 . 2976 C1.2%|.

nd- '.se Prices (1989 dollars per short ton)

Residential/Commercial © 4957 4876 4865 S123 5340 5607 5877 08%

Coke Plant ) 4974 4932 4926 5162 5411 5713 60.21 0.9%
Crther Industrial Jag6 3439 3440 3607 3768 3973 417 0.8%
Electric Ltilines . 3198 3055 3033 3328 3461 3662 3889 09%

Average to All Sectors * ' 33.22 3192 3169 M4 - 3569 3785 3950 08%

. * Includes anthracite, bituminous coal. and lignite. ‘
- * From all stocks heid by industrial plants, coke plants, electric utilides, a.nd producersidlstnbulors A negative (-)
resu]l Tepresents an increase 10 inventories. A positive result represents a wilhdrzwal from inventories.
‘ A balancing item: tke sum of produclion, net lmpons and net storage wnhdrawals r'nnus lotal conaumpnon
* Free-on-board price. . ‘
¢ Weighted average prices. Weights used are consumption values by sector.
- Sources: Energy Information Administration (ELA), Monihly Energy Review:, DOE/EIA-(K)35(89/O7) EIA. Quar-
terly Coal Report, DOE’EIA 0l21(89f2Q) Coaf Production 1988, DOE/‘EIA Ol 18¢(88): PC'AEQ Run ACDYS831,
01/03/90. .

"~ . . Energy information Adminlstration/ Annual Energy Outlook 1990
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Table E6. Electricity Su‘pply. Disposition, and Prices;: HIGH GROWTH
i - (Generation in Billion Kilowatthours).

Year Annual
Percent
. Growth
1988 1989 1990 1993 2000 2005 2010 19842010
Electric Utilities
Generation by Fuel Type
Coal ‘ 1538 1,537 1,596 1713 1,845 2202 2680 26%
Petroleum ) 149 152 138 201 214 174 191 1.1%
Natural Gas : 253 254 255 421 668 712 628  4.2%
Nuclear Power 527 521 550 558 572 592 595 0.6%
Pumped/Other Storage * : -9 -9 -9 -10 -10 -11 12 1.3%
Hvdropower/Other " 244 291 315 320 322 336 350 1.7%
Total (;eneration * 2,702 2,747 2845 3202 3610 4004 4,433 23%
Net Imports 32 . 2 27 46 60 64 68 ' 3.5%
“Nonutility Purchases . 69 74 88 153 27 . 292 6l 7.8%
Electricity Sales by Sector
Rexidential 895 89] 832 1,059 1177 1.287 1.397 2.0%
Commercial/Other? 785 519 860 996 1,137 1,289 1449 28%
Industnal ) 900 906 933 1.101 1,289 1.473 1.687 2.9%
Total Electricity Sales® 2580 2616 2,725 1156 3,603 4049 4533 260%
Nonutilities
Generation by Fuel Type .
Coal 28 3 ) 49 62 100 142 7.7%
Petroleum 4 ] s 7 8 10 1N 459
Naturai Gas . 76 84 98 143 176 198 225 S.1%
Other Fossil © . 12 12 12 13 13 14 - 15 1.0%
Pumped/Other Storage * 0 ] 0 0 0 -1 -2
. Renewable Sources* - 60 6l 90 123 156 149 5.5%
Total (zeneration * 178 192 211 K1) B X 476 580 S6%
Sales to Ltilities 69 74 538 153 227 292 3sl 7.8%
Generation for Own Use 109 118 123 148 156 184 219 A.2%
End-Use Prices (1989 cents per kilowatthour)
Rewmdential - 7.8¢ 7.65 762 755 8.28 857 X6l 05%
Commercial 726 7.10 7.07 7.39 7.7 500 - ®0O7 0.5%
Industrial ' © 491 180 478 5.00 5.2 5.60 S.66 (.67
Average to All Sectors® 662 649 6.47 6.74 7.4 .73 T 0.5%

* Includes hydroelectric pumnped storage and. after 2000, compressed air and battery storage.

" "Other” includes geothermal. petroleum coke, biomass, wood, waste, solar, and wind.

“ Includes transmission and distnbution losses. ‘

Y "Onher” includes sales of electricity 10 Government, railways, and street lighting authorities.

¢ Total is lower bv 171 billion kilowatthours in 2010 because of demand side management programs.

" Includes petroleum coke. wasle heat.-blast furnace gas. coke oven gas. and anthracite culm,

¢ Inciudes hydroelectric. biomass. geothermal, wood. non-fossil waste, solar, and wind.

" Weighted average price. including transpontation. Weights used are consumption values by sector.

Sources: Energy Information Administration (EIA). Monthly Energy Review, DOE/EIA-ON35(89/07); EIA. Electric
Puwer Monthls, DOE/EIA-0226i89/07); EIA, Office of Coal. Nuclear. Electric & Aitemate Fuels: PC-AFEO Run
ACDYHR1. 103/ ’

Energy 'nljormation Administration/ Annual Energy Outlook 1990 ‘ 93




Table E7.-  Electricity Generating Capablllty HIGH GROWTH
{Million Kilowatts) .

Year . ‘ Annual
Percent
‘ g : Growth
) S 1988 1989 1990 1995 . 2000 2005 2010 19882010
Electric Utility Capability
Net Summer Capabilil;\}' ' L S ' . -
Coal Steam . .. 2946 29660 2970 3003 3144 - 3717 451.3 2.0%
Other Fossil Steam o 144 6 1443 . 1442 137.0 130.5 . 123.8 1201 -0.8%
Combined Cycle * : © 49 5.0 5.1 113 - 463 676 751 13.2%
Turbtne/Diesel M5 459 46 590 735 784 . 861 30%
Nuclear . - 94.7 7.0 993 © 102.8 103.8 103.8. 9.7 0.2%
- Pumped/Other Storage © 170 7170 170 195 195 210 225 13%
Hydroelectric/Other * 77.6 77.7 779 79.1 BO.O 82.1 846 04%
Total Utility Capability 6779 6834 6866 709.00 768.0° 8485 9394 1.35%
Cumulative Plzanned Addltlons T o : o ) i
Coal Steam ‘ 00 20 1.0 105 159 169 17.2
Other Fossil Steam -~ 00 0o 00 0S 0.6 0.6 0.6
‘Combined Cycle ® I X1} 0.0 or 25 30 30 3.0
Turbine/Diesel ‘ 00 15 17 43 89 91 91
Nuclear ‘ 0.0 34 57 9.2 10.4 10.4 11.6
Pumped/Other Slordge o 0.0 0.0 00. 2.5 25 25 2.5
Hydroclectric/Othar * - 00 Ol? 04 1.7 220 22 2.2
Total Planned Additions 0.0 71 0 1.0 312 438 &7 461
Cumulative Unplanned Additions © ' . : o
Coal Steam 0.0 0.0 0.0 0.0 148 745 . 1575
- Combined Cycle " .. DO, ' 0.0 0.0 38 384 - 597 - 672
Turbine/Diesel 0.0 0.0 0.0 10.6. 20.8 269 ErX.)
Nuclear _ : 0.0 00 .00 00 00 .00 00
Pumped/Crher Storage* - . 0.0 00 °~ 00 0.0 00 15 jo.
Hsdroelectnie/Other ' 0.0 0.0 0.0 0.0 0.3 40 . 19
Total Unplanned Additions - 0.0 0.0 0.0 - 144 74.2 166.6 270.]
Cumulative Retirements © 0.0 15 23 144 275 406 - 547 o
Wonutility Capability | . S | |
Coal - 54 6.0 68 102 129 208 295 8.0% ' Lot
Natural Gas - 122 139 170 2601 325 366 - 418 57%| - :
Other Fossil ' _ 40 4.2 45 56 63 - 12 82 3.3% *
Renewabie Sources/Other * 9.8 10:0 10.2 R4 1224 308, 392 65%
Total Nonutility Capability s M 388 583 - 741 954 118.7 6.2%

* The steady hourly output that generating equipment may supply 1o system Joad during summer peak demand,

" Includes natural gas. oil. and dual-fired oil/natural gas combined cycle capability.

* Includes hydroelecine pumped storage and. after 2000. compressed alr and baner, storage.

¢ Includes geothermal. wood, waste. solar, and wind.

¢ Cumulative addinons from December 31, 1988,

" Includes pctmleum petroleum coke, waste heat. blast furnace gas. cokc oven gas. and anthracite culm. ‘
* Includes hydroelectiric, biomass, geothermal, wood, nonfossil waste, solar and wind, and pumped/other storage.
Source: Energy Information Administration, Ofﬁc: of Coal. Nuclear. Electric & Aliernate Fuels; PC AEO Run

ACDYS31,01/03/90.
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Table E8. Residential Con'sﬁiﬁptilon and P;'ice of Energy by Fuel: HIGH GROWTH

— —
' Includes kerosene and steam coal.

Year Annual
Percent
: : Growth
" 1988 1989 1990 1995 2000 2005 2010 19x8-2010
Consumption (Quadrillion Btu} :

Distillate T 1.08 1.02 1.03 085 0.75 0.69 065 -2.2%
Liguefied Petroleum Gas 043 0.44 047 036 0.29 0.25 032 -31%
Natural Gas 477 4.78 492 4.84 4 85 4 84 482 0.0%
Electncity 3.05 3.04 118 3.61 3.01 1,39 477 2.0%
Renewables 0.92 0.53 093 0,94 1.05 1.12 1.20 1.2%
Other* : . 0.16 0.16 0.16 0.18 0190 0.20 021, 1.2%
Total - ' 10.42 10.37 10.70 10.82 [1.14 1149 11.86 0.6%

Prices (1989 dollars per million Btu) - .
Distillate 6.05 6.20 6.15 7.04 832 9.37 1024 2.4%
Liquefied Petroleum Gas B8] 857 897 90277 955 1068 12.06 1.4%
Natural Gas 553 549 545 6.31 7.49 K.55 9.72 26%
Electnicity o 22886 2231 2233 2330 2426 2511 2530 05%

— -

Notes: Histoncal values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/ELIA-0035(87/10)
Sture Energy Price und Expendiiure Report 1985, DOE/EIA-0376(85). values for 1987 are estimates. PC-AEQ Run

_ACDY83i, 01/03/0.
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Table E9. : Commelrciall C@njsumption and Price ofAEnerg‘y by Fuel: HIGH GROWTH

Y‘car' o ' Annual
' Percent

. : ‘ Growth

988 1989 1990 1995 2000 2005 2010 iysk-2010

Consumption (Quadrillion Btu) ' ' L ,
- Diwillate 0.62 0.59 0.59 0.53 0.46 ° 041 039 2.0%

Natural Gas o 275 270 275 272 265 262 261 024
Electricity h 266 278 292 . 338 386 438 492 28K%
Other* o ‘ 059 056 055 051 C38 045 043 .14%
Total ' © 663 663 682 714 . 745 787 K36 1%
Prices (1989 dollars per mllllon Btu) o . ‘
Distillate - ‘ 4737 485 481 S68 693 797 88} 29%
Natwral Gas I 469 464 4T3 547 666 772 - BEY - 309
Electricity ' 2126 2081 2073 2165 2261 2336 2365 0.5%

: —————— e
* Includes kerosene. motor gasoline. residual fuel. and renewables. o '

© Notes: Historical values are through 1986. Total may not equal sum of components due to independent roundmg
Sources: Historical data: Energy Information Administration, Monthiy Energy Review, DOE/EIA-(35(87/10);
Stute Energy Price and Expenditure Reporr 198‘ DOE/EIA-0376¢85): values for 1987 are eslimates. PC AEO Rur|

ACDY!H] 010390
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Table E10. Transportation Consumption and Price of Energy b_\} Fuel: HIGH GROWTH

[

_ . . Year Annual
— ‘ ) R ! ’ Percent

: : Growth
1988 1989 1990 1995 2000 - 2005 2010 1yek.2010

Consumplion (Quadrillion Btu) E
Disullate - ' : 3.53 3.63 3.86 4.26 4656 508 5.50 2.0%

Jet Fuel 298 04 36 3.53 383 420 4,51 1.9%
Motor Gasoline 13.78 1377 1399 1400 1443 15.02 1577 N6%
Residual Fuel 0.80 0.72 0N 0.80 .89 0.9% 1.08 1.3%
Other * 042 0% . 1.0o 1.03 1.14 1.17 1.15 1.0%

Toual 2202 2206 2272 2374 2496 . 2645 2K.0I1 1.1%

——— Prices (1989 dollars per million Btu)

Drsnillate 6.84 6.95 6.73 7.60 887 9.92 [0.74 2.i%
- Jet Fuel ‘ : "3.96 421 1.07 505, 647 1.65 8.62 3.6%
Motor Gasoline ' 8.03 8.5 8.4 952 1098 11.81 12.43 2.0
Residual Fuel 210 233 24K 110 4.3% 17 584 1.8%

! Includes kerosene, electncity. liquefied petroleum gas. lubncants, waxes. nawial #as. and renewables.

Notes: Histoncal values are through 1986. Total may not equal sum of components due to independent rounding.
Sources Historical data: Energy Information Adminisiration. Monthly *riergy Review, DOE/EIA-0035187/10);
State Energy Price und E-penditure Repurt [958, DOE/EIA-0376085); values for 19K7 are estimaies. PC-AEO Run
ACDYR3 01380
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Table E11. \-lndqstr'ia'l Consumption and Price of Energy by Fuel: HIGH GROWTH .

Year Annual

: - Percent

. Growth

1988 1989 1990 1995 . 2000 2005 ' 2010 19¥8-2010

Consumpuon (Quadriltion Btu) L : .

Distillate 132 129 1.30 148 1.53 1.58 1.67 1.1%
Liquefied Petroleum Gas -+ . . 1.66 170 1.81 211 244 . 267 288 2.5%
Petrochemical Feedstocks 094 094 099 115 130 147 164 2.6%
Residual Fuel ‘ ) 0.67 0.60 0.59 0.55 0.52 0.53 0.55 . -0.9%
‘Natural Gas" 7 C 7710 814, B49- 917 953 . 953 949  1.0%]
Metallurgical Coal - 1.08 1.04 - 1.13 1.16 1.07 099 091 -0.8%
Steam Coal , Co. 1.69 1.69 1.73 1.81 1.89 2n 26! 2.0%
Electricity , S 307 309 318 376 440 S03 576 29%
Renewables =~ = = . 243 245 246 294 345 3195 444 28%

" Orher* C 401 .3og 416 416 . 415 ° 419 424 03%
Total - 2457 2492 2583 2829 3027 3204  34.48 1.5%

Prices (1989 dolllrs per million Btn) . o oo : : :

Distillate 436, 447 443 530 657 762 849 lI%
Liquefied Petroleum Gas . 543 5.27 552 3566 6.20 7.31 866 2.1%
Residual Fuel ) 222 246 251 345 4713 5.52 6.24 | 48%
Natural Gas T 297 2.89 3.02 367  4.88 594 .07 -4.0%

. Meuallurgical Coal , 1.85 1.84 1.84 1.93 2.02 213 225 09%
Steam Coal . 156 1.55 155 164 173 183 193 L0O%
Hydroelectric Power ‘ 12.83 1283 12.83 12 B3 1283 1283 1283 0.0%
Eleciricity - o 14.38 14.07 14.02 14.66 15.58 16.41 16.58 = 0.6%

"* Includes kerosene, liquefied petroleum gas, lubricants, waxes, motor gasoline, and hydropower.

Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(87/10);
State Energy Price and Expenduure Reporf 1985, DOEJEIA—OB'IG(SS) values for 1987 are eshm.ues PC AEG Run

ACDY831, 01/03!90
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Table F1. lnternauonal Petroleum Supply and Dlsposmon BASE"
.(Million Barrels per Day) '

Annual

Year
Percent |
C ) , . o . ) Growth
Supply and Disposition - 1988 1985 1990. 1995 . 2000 2005 2010 1988.2010
Market Economies’
Production® ‘ g ‘
U.S. (50 States) 01047 997 971 897 871 829 783 -1.3%
Canada , 2.04 199 19 203 210 213 210 O.1%
OECD Europe .~ . 444 447 496 529 516 488 444 0.0%
OPEC © 2201 2344 2368 2658 2847 3089 3405 2.0%
Other Countries ' 1017 1024 1067 1106 1073 1047 1037  01%
Net CPE Experts - 243 230 220 192 153 079 -0.07 -
" Total Supply® §1.12  51.61 5273 5580 - 56.72 5745 'S8.73  0.6%
Consumption _ e e C
U.S. (50 States) -~ 1728 17.25 1741 1821 1884 1947 2032 0.7%
U.S. Territories . o 020 .02t 020 02! 022 022 023 06%
Canada .. A 1.60 167 1.68 191 196 192 190 08%
Japan = 473 50t 520 577 565  S33 502 0.3%
Australia and New Zealand 077 . 0.80 0.81 . 0.88 0.91 095 - 100 1.2%
OECD Europe C 1236 1254 1270 1292 . 1243 1202 . 1182 -0.2%
Other Market Economies 1380 1446 1502 1621 1701 1783 1875 1.4%
~ Total Consumption 50.74 5194 - 53.03 56.10 57.02 5775 59.0) 0.7%
. Discrepancv ' 039 033 029 .030 030 030 030
ICentrally Planned Economles (CPE’) o
" | Production ‘ S ‘ : : :
China . * . , 273 273 2.81 282 277 266 .- 250 -04%
USSR © 1255 1223 1203 1156 1048 924 B.16  -1.9%
Other ' 046 047 051 042 035 029 024 -29%
Consumption . ) | .
" China : o 213 214 212 211 209 207 202 -0.2%
USSR 886 884 882 850 7.8 737 - 706 -10%
“Other . 251 236 240 228 210 195 189 -1.3%
World Oil C onsumptzon 64.23 65.28 66.37 6899 69.09 69.14 70.00 0.4%

* Includes production of crude oil and natural gas liquids, other hydrogen and hydrocarbons for refinery fcedslnck
refinery gain, alcohol, and liquids produced | from coal and other sources.. ‘

" Includes net stock withdrawals.

Sources: Energy Informaticn Administration (EJA), Munrhh Enrrg» Review, [)OE./EIA-OO35(89/07) EIA, interna-
tional Energy Annual 1988, DOE/EIA- 0219(88): Organization for Economic Cooperation and Development.
Monthly Oit Siatistics Database through December 1988; PC-AEQ Run DACB212, 01/03/50.
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Table F2. Renewable Energy Consumption: BASE
(Quadrillion Btu) '

Year . Annual
Percent
Growth
-Sector and Source 1988 1989 1990 1995 2000 2008 2010 198%-2010
Consumption by Sector
Residential, Commercial. Industrial
Biofuels * .09 kAR 312 3.55 3.99 4.39 480 2.0%
Hydropower 0.06 0.06 0.06 0.10 013 0.14 015  47%
Geothermal C 013 014 0.14. 0.17 0.22 0.30 0.39 S1%
Ocean Thermal . 0.00 '0.00 0.00 0.00 0.00 0.00 0.00
Solar Energy : )
Thermal . 009 009. 009 042 - 019 02 033 62%
Photovoltaic 0.00 0.00 0.00 0.00 0.00 0.02 003 .
Wind - 0.03 0.03 0.03 0.05 0.06 0.09 0.12 6.1%
Transporiation ‘
Biofuels (alcoho] fuels)® 0.06 007 0.07 007 - 010 0.16 026 68%
Flectric Utilities ' ‘
Biofuels 0.02 0.02 0.02 0.02 0.02 0.04 006  S.0%
Hydropower 2.32 .81 ipd 335 335 ~ 335 3.35 1.7%
Geothermal - _ 022 022 022 022 024 033 042 30%
Ocean Thermal ' 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Solar Energy '
Thermal 000 000 000 000 000 003 006
Photovoltaic 0.00 000 000 000 000 001 0.03
Wind 0.00 0.00 0.00 0.00 0.00 0.05 0.10
Total Renewable Energy 6.02 6.54 6.79 7.68 830 9.19 1012 224%
|Consumption by Use
Electricity (Generation - - . i
Electric Utslities 2.56 305 328 358 - 361 3.82 403 21%
Nonutility Sales to Utilities 0.52 0.54 0.54 0.78 1.05 1.32 1.59 5.2%
Nonutil, Generation for Own Use 0.1! 0.12 012 0.19 0.28 0.36 0.44 6.3%
Total Electric 319 370 3% 4.5 4,95 549 608 29%
O.her (Non-FElectric) , . ' \ . o '
Residential 0.92 053 0.93 0.98 1.05 _l.]2 1.20 1.2%
" Commercial 0.05 0.0% 0.05 0.07 0.09 0.14 0.19  $9%
Industnal ' 1.80 1.80 ° 1.RO 197 . 212 .27 242 1.4%
Transportation 0.06 0.07 0.07 007 0.10 .16 026  6.8%
Total Non-Electric 283 284 285 309 335 110 407 1.7%
Totai Renewahle Fnergy 6.02 6.54- 6.79 7.68 8.3 %19 1012 24%

* Includes wood, landfill and sewer gas. municipal solid waste, and waste heal from biomass sources.

" Inciudes ethanol and methanol produced from biomass sources.

" Includes electricity generation from utility wood and waste plants,

Sources: Energy Information Administration (EIA), Monthiv Energy Review, DOE/EIA-D035(89/07): EIA. Otfice
of Coal. Nuclear, Electric & Alternate Fugls; PC-AEO Run DACB212. 01/03/40.
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Data Sources for Tables and
Figures

In general, all historical data can be found in the Annual
Energy Retwew 1988, DOE/ELA-0384.88) (Washington, DC,
1989). For speafic tables and figures, the following data
sources were used:

Table 1. Summary of Projections for 2010
History (1988): Annual Energy Retnew 1988. Projections:
Tables A1, A2, B1, B2, C1, C2, D1, D2, E1, and E2.

Figure 1. U.S. Refiners” Acquisition Cost of Imporled
Crude Qil, 1970-2010

Historv:  Annual Enerqy Remiew 1988, Projections:
International Energy Outlook 1990, DOE/EIA-0484(90).

Figure 22 OPEC Oil Production as Percent of Market
Economy Demand, Base Case, 1973-2010

History:  Annual Energy Review 1983.  Projections:
{nternational Energy Outlook 1990, DOE /E1A-0484(90).

Figure 3. Average Annual Growth Rates for Selected
Economic Indicators, Base Case

History: Annual Energy Review 1988. Projections: Table
Al.

Table 2. Summary of Assumptions and Projections for
the Market Economies

Historv:  Energy Information Administration, Monthly
Energy Review, DOE/EIA-0035(89/08), and [ntermational
Energy  Annual 1988, DOE/EIA-0219(88), Wharton
Econometric Forecasting Associates, World Economic
Service Historical Data, December 1989. Projections:
Wharton Econometric  Forecasting Assnciates,” World
Econemic Qutlook, October 1989; and ElA, Office of
Energy Markets and End Use. .

Figure 4. Changes in Sources of Energy, Base Case,

-1988-2010

Projections:  Table A2,

Figure 5. Changes in Energy Demands, Base Case,
1988-2010
Trojections: Table A2

Figure 6. Changes in Energy Demand by Major
End-Use Sector, Base Case, 1988-2010

History: Annual Energy Review 1988.. Projecticns: Tables
A3, Ad, A3, Ab and AB. ‘

Figure 7.- U.S. Energy Intensity, Base Case, 1968-2010
History: Annual Energy Rﬂ-tm' 1988. TProjections: Table
Al

Flgure 8. Changes in Average Efficiency for Selected
Energy Uses, 1988-2010
ropchions: Office of Energy Markets and End Lse ElA.

Figure 9. Petroleum Supply and Consumption, Base
Case, 1970-2010

History:  Annual Energy Revieir 1988 Projections:  Table
Al : :

Figure 10. Ralio of Cash Flow te Fixed Assels for U.S.
Qil and Gas Producers, Base Case, 1977-2010
History and Projections:  Office ot Energy Markets and

End Use, EIA.

Figure 11. Changes in Determinants of Gasoline
Demand, Base Case, 1988-2010
Projections:  Office of Energy Markets and End Use, EIA.

Figure 12. Natural Gas Consumption and Production,
Base Case, 1970-2010
History: - Annual Encrgy Review 1988, Projections: Table

Ad,

Figure 13, Selected Residential Energy Prices, Base
Case, 1970-2010

History: Annual Energy Review 1988, Projections: Table
Al. :

Figure 14. Coal Production and Total Energy
Production, Base Case, 1989-2010
Projections: Table A2.

Figure 15. Annual Additions of Electricity Generating
Capability, Base Case, 1989-2010

History: Annual Enersgy Review 1988. Prn}echnns Table
A7 .

Table 3. Comparison of Energy Forecasts, 2010
History: Short  Term Energy  Outlook, DOE/EIA-
N202(89/4Q). Projctions:  American Gas Association,
Total Energy Resource Analysis Model, The 1989 AGA-
TERA Base Case, Apnl 7, 1989 Energy Information
Administration, this volume; DRI/McGraw-Hill, Fuergy
Review, Autumn 1989; Gas Research [nstitute, 1989 GRI
Baseline Projection of 11.5. Energy -Supply und Demand, 1989,
The WEFA Group, Energy Aualysis Quarterly, Summer
1989, and Long-Term Ecomomic Onutook, Third Quarter
1989

Figure 16. Assumed Growth Rates for GNP, Oil Price,
Inflation, Persanal Income, and Manufacturing
Production, 1988-2010

See sources for Table 3.

Figure 17. Annual Growth Rates for Total Energy

* Demand, Electricity Demand, and Total Energy

Intensity, 1988-2010
See sources ‘for Table 3.

Figure 18. Change in Consumption of Major Energy
Sources, 1988-2010
See sources for Table 3.
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